. H NOLO Cnet E pSlag ss i agai ee eres ees ae 


eS 


[TE LIBRARY 
JUN 2571951 
DETROIT _ 


Ogle) 
me aes 
* rt 


ne 
Pe 











* 
7 








Pagani 
Se. 


Atatauss Be 
1 samacesce 3? 


NAANAAAAAA 


= 
= 
— 
—— 
~ 
=~ 
— 
=~ 
— 
~ 
S 
SS 


AS 





Hydrofluoric Acid and Fiuorides. 

Fluoboric Acid and Fiuoborates. 

Cyanides of Cadmium, Copper, Gold 
Nickel, Potassium, Sodium, Silver 
Zinc. 
Nicke! and Zinc Compounds. 
Hydrofluosilicic Acid and _ Silico 
fluorides. Liver of Sulphur. 
Prepared Plating Salts for Brass 
Cadmium, Chromium. Copper, Nickel 
Silver, Tin, Zinc., etc. 

Copper Salts. 
Carbonate, Chloride, Nitrate, etc. 


SM/C. 1596/2 
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CHEMICAL 
Lower costs for oil — 
PLANT lower charges for main- 
tenance—longer periods f 
between overhauls al! ' 
result from the regular 
cleaning of oi) by the 
CUSTOMERS Stream-Line Filter. It 
DESIGNS pays for itself in a few TELEPHONE: 
months. MACAULAY 1011 
STREAMLINE FILTERS 
SPECIFICATION ITD 








HELE-SHAW WORKS INGATE PLACE-LONDON-SW8 
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Fabricated 
Platework 


ee CC 








FOR THE | 

Aluminium Cylindrical CHEMICAL INDUSTRY 

eee bo 8 the IN ALUMINIUM, COPPER, 
ee ee ee MILD STEEL, STAINLESS | 


course of manufacture. 
STEEL ETC. 





One of the wide range of FREDERICK BRABY & COMPANY, LTD. 


Vv FITZROY WORKS, 352, EUSTON RD., LONDON, N.W.!. Tel: EUSTON 3456 | | 

at 4 A ee Y IDA WORKS, DEPTFORD, LONDON S.E.8. Tel: TiDeway 1234 
EXPORT: 110, CANNON STREET, LONDON, E.C.4 Tel: MANSION HOUSE 
? R 0 ae a, a 6034. Also at Glasgow, Bristol, Belfast and Plymouth 


ae 8 I 
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BROTHERHOOD 
Craftsm andship 


eas 
a @uarantee wHen conTINvoUS OPERATION 
IS ESSENTIAL 





high pressure 
Compressors 


Brotherhood Compressors absorbing up to about 4,000 B.H.P. 
each, in this, the largest high pressure Gas Compressing Plant 
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acid-proof 

















masonry 





os o n st r uc t i 0 n Acid-proof iene Linings 


for Steel Tanks. 


The trade name ‘NUTRALINES’ 
comprises other methods and materials 
used in corrosion engineering .... 


from paint-like coatings to acid proof 





floors ; from fume scrubbers to acid 


Acid-proof Flooring. 


proof valves. 


We design and supply tanks and 
vessels for storage, processing, 
fermenting, pickling and many other 
purposes as well as most of the 
ancillary plant and buildings. 


Nutradur Fume Hoods and 
Ducting. 


TANKS & LININGS LTD exincc: 


TOWN WHARF, DROITWICH, WORCESTER. 


Tele: hone: DROITWICH 2249/0, 3306 Telegrams: TANKS, DROITWICH 
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“A good 
reputation 1s more 


valuable than money” 
I PUBLIUS SYRUS (CIRCA 42 B.C.) 










N VARIOUS FORMS, this maxim of 
the Syrian sage has been expressed by other 
great thinkers from Solomon to Shakespeare. 
nd And today it is as true of industrial organi- 
sations as in its original application to 
individuals. 

Throughout the world, Boots have gained 
a high reputation for Fine Chemicals. 





sion = | 
pers : 4 
ER. BOOTS PURE DRUG CO LTD NOTTINGHAM ENGLAND =p 
London Sales Office: 71 Fleet St. London EC4 4 : 
ICH 
j 
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INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene, Xylol, Nitroxylol, Binitroxylol 
Xylidine, Toluol Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 


Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 


MILNSBRIDGE CHEMICAL WORKS 








Teleph : Telegrams : 
199-190 MILNSBRIDGE H U D D E R Ss F l E L D LEITCH, MILNSBRIDGE 
INDIA SCOTLAND CANADA 


Khatau Valabhdas & Co. 
Vadgadi, Bombay. 


Kirkpatrick & Lauder Ltd 
180, Hope Street, Glasgow C.2. 


Prescott & Co., Regd. 
2209, Hingston Ave., 
N.D.G. Montreal 28, Quebec. 

















Kestner’s | faces ~- 
SPRAY DRYING PLANTS | 


produce a uniform dry powder 
from solutions or solids in 
suspension in one operation. 
The drying is instantaneous and 
discharge of the finished 
product is continuous—thus 
enabling costly sensitive and 
organic materials like blood 
plasma or protein hydrolysates 
to be dried just as easily as 
metallic salts and industrial 
chemicals such as Magnesium 
Sulphate or Sulphonated 
alcohols. 





Operating 
[Platform 


There are many advantages to be 





Alarge 





obtained by using a spray drier 
in your process plant, but only a 
Kestner Spray Drier will ensure 
your getting the full benefit of 
the latest developments in spray 
drying technique. 


Kestner’s 


CHEMICAL ENGINEERS 









Spray Drier 
Plant in 
course of 
erection. 





5 GROSVENOR GARDENS, LONDON, S.W.! 
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ve “Atypical “Universal” 
a is illustrated here. 
Capacity 110 gallons per 
A eel mix. Note the clean 
| tilt and the counter- 
berating Bey in 
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Mee BAKER PERKINS 
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YORKSHIRE TAR DISTILLERS L’ 
CLECKHEATON , YORKS. 


sien ie 417 -Gael. C10) TELEGRAMS TO- 


790 (5 LINES ) YOTAR CLECKHEATON 














COMPLETE 


ip setae 


Se SLE 2S | Finck 
10% ion STEAM 
3°% LESS FUEL 


Easy to instal, the Wilton Fan Draught 
Furnace ensures complete combustion 
from the lowest grade fuels. The immediate 
saving of over 5% in fuel quickly repays the 
initial conversion cost. Full boiler output is econo- 
mically maintained and complete control, under 
all circumstances assured. Write now for: 
descriptive brochure of our Underground, 
Unit or Overhead systems. 


THE CHEMICAL ENGINEERING AND 
WILTON’S PATENT FURNACE CO. LTD - LONDON RD : HORSHAM : SUSSEX 


Northern office: T.G. Fox + 
M.inst.F. Cannonfte/d 
Hathersage, Nr. Sheff 
Phone: Hathersage 32 
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Properties 


Composition 
Sodium Cetyl/Oley!| pane . 33/35% 
Free Fatty Matter ... » one 
Inorganic Salts a “ kes 10% 
Water poet “ee ove ooo 


Appearance 
Smooth, cream-coloured paste. 


Packing 


Wooden Casks. 
Plastic-lined Steel Drums 


Alkalinity 
pH of 2% W/W Solution 8--9. 


and USeS For the first time a primary 
alkyl! sulphate—derived from natural fats—is 
available at a price and concentration which 
enables it to compete directly with soap, and 
with petroleum and coal tar based synthetics. 


It has also the advantage of resistance to 
hard water and to chemical reagents. 


Designed to do both the fine work and the 
heavy work throughout the textile, leather 
and fur industries. Particularly useful for 
raw wool scouring, after-soaping of dyed 
yarn and piece goods, degreasing leather, 
scouring and finishing of furs, lamb skins, etc. 


HEAD OFFICE 





MARCHON PRODUCTS LIMITED 


WHITEHAVEN 


Telephone >. Whitehaven 650/652 and 797 (4 lines) 


SOUTHERN SALES OFFI 


36, Southampton Street, Strand, London, W.C.2. 


Tel.: TEMple ‘Bar 5358 *Grams 3 Marchonpro 
Rand, London 


NORTHERN 


7, Bedford Street , Belfast. 


ND SALES 


CUMBERLAND 


Telegrams : Marchonpro, Whitehaven. 


LANCASHIRE SALES OFF 


1, Booth Street, Manchester 2. 


Tel.: BLAckfriars 7778 
Grams : Marchonpro, Manchester. 


OFFICE : 
Tel: Belfast 26798 
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More than interesting. 


more than inspiring. 


it will be profitable to you . .. because 
here you will see the latest types of 
instruments designed for producing 
maximum efficiency economically in 
all spheres of production. 


This is the first Exhibition devoted 
entirely to the British Instrument Industry. 
You will see hef€é the latest products of 
over 150 of the leading British manufac- 
turers engaged in designing and making 
instruments for use in industry, medicine 
and education. 


OPEN DAILY 11 a.m. to 8 p.m., 
excluding Sundey, 
Closes 6 p.m. Saturday, 14th July, 1951. 






Be sure to visit this Exhibition—and, 
remembering the crowds that will be pouring 
into London for the Festival cf Britain, it 
will be as well to book your hotel accom- 
modation as early as possible. 





Organised by F. W. BRIDGES & SONS LTD. Phone: Whitehail 0568 
GR ND BUILDINGS, TRAFALGAR 8Q., LONDON, WC2 Telegrams and Cables : Segdirb, Rand, London 








DEXTRINE AND BRITISH GUM PROCESSING 











FIRST STAGE ACIDIFICATION 
Before conversion, starch must be 
acidified completely, and _ this 
machine is designed expressly for 
that purpose. 


i cette Sess 





We manufacture complete picn: for 
producing Dextrines and British Gums, 
including 


PRE-DRIERS and ROASTERS 
COOLERS BLENDERS 
FURNACES and FANS 
ELEVATORS & CONVEYORS 


POTT, CASSELS & WILLIAMSON 


MOTHERWELL SCOTLAND 
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Over 500 mls. per hour 
from this “PYREX” 
Brand Glass Still... 


(QVUR_ photograph shows the ALL- glass 

“PY REX” Brand continuous Water Still 
{1.S.150) for Laboratory use, re-designed 
for compactness, and to increase capacity. 


The apparatus can be clamped to one stand, 
and is easy to assemble and clean. Being 


' of all-glass construction there is no con- 


tamination from any extraneous source. 


The capacity of the Still, unlagged, is over 


/ 500 mls. per hour, and this output can be 


Nero 





increased considerably by suitably lagging 
the upper portion and neck of the flask, 
and the connecting tube, with an insulating 
material, such as cotton wool or asbestos 
tape. Joints B24 are used. 


Our technical advisers will gladly give 
further information if desired. 


We invite you to visit our Stand (No. 
5B) at the British Instrument Industries 
Exhibition, Olympia 4th-I4th July, 1951. 


‘PYREX’ 


Regd. Trade Mark BRAND 
Laboratory and 


Scientific \\ Glassware 


JAMES A. JOBLING & CO. LTD., 
Wear Glass Works, Sunderland. ,..% 








for the 
measurement 
of flow rate 
of all liquids 


and gases... 


specity 
SERIES 100 


Enclosed Type 
SOLWAY 


FLOWRATORS 


For CLOSE-COUPLED 
electrically or spring 
driven recorders, in- 
tegrators and circular 
dial indicators use our 
MAGNA-BOND attach- 
ment. For transmission 
of reading to record- 
ers, integrators, indi- 
cators or automatic 
controllers use our 
AIR OPERATED 
SENDERS. 





Series 100 
Flowrator 





in association 
with 


ELECTROFLO meters co.irp 


ABBEY ROAD, PARK ROYAL, LONDON,N.W.10 
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de DIETRICH & Cie 


NIEDERBRONN (Bas-Rhin) 
FRANCE 
Established in 1684 


HIGHLY ACID 
RESISTANT 
GLASS LINED 
EQUIPMENT 


in cast iron and steel for 
the chemical and allied 
industries. 


REACTION KETTLES 
up to 1500 gall. capacity 
AUTOCLAVES, 
EVAPORATORS, 
CONDENSERS, 
STORAGE TANKS 





R.C.D. RUBBER LINING 
Acid and alkali resisting for temperatures up to 266°F 


Sole Representatives for the U.K. 


MACHINERY (CONTINENTAL) LTD. 


175, BROMPTON ROAD, LONDON, S.W.3 
Telephone : KENSINGTON 6228 (3 lines) 


Calcium Chloride 


Flake 76/80°%, 
Solid fused 72/75% 


Quantities of 
up to 20 tons available 
for despatch within 3/4 weeks 
from receipt of order. 


| 











e.h, 





(Gel 


Seavice 


A Harris & Dixon Company 
Guest Industrials Ltd. 
Raw Materials Division 
81, Gracechurch Street, London, E.C.3 


Telephone: Mansion House 5631 (16 lines) 
Telegrams: Guestind, London 














Mauvale 


lelleif 


CRESOLS, PHENOL 
HIGH BOILING TAR ACIDS 
CRESYLIC CREOSOTE 
NAPHTHALINE, PYRIDINE 


MIRVALE CHEMICAL CO. LIMITED 
MIRFIELD, YORKS. Phone Mirfield 2157 














HIGHER ALKYL 
CHLORIDES 


Now available for the first time in this 
Country in commercial quantities 
@ LAURYL CHLORIDE 
@ CETYL CHLORIDE 
@ STEARYL CHLORIDE 
@ MIXED ALKYL CHLORIDES 


Various Grades and Specifications including 
fine and broad cuts. Home and Export 
inquiries invited. 


Details on request to the manufacturers 


LEDA CHEMICALS LTD. 


WHARF RD., PONDERS END, MIDDLESEX 
Tel: HOWard 2231 (3 lines) Grams: Ledakem, London 
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| CASKS AND DRUMS 


CONTAINERS ARE AN ESSENTIAL PART oF your 
BUSINESS, AND WE ARE KEEN TO OFFER YOU OUR PERSONAL ATTENTION TO 
\ YOUR SPECIAL REQUIREMENTS. 





a 





IT IS OF THE UTMOST IMPORTANCE TAT your 
PACKAGES REFLECT THE CARE AND ATTENTION YOU HAVE GIVEN TO THE 
CONTENTS. OUR COOPERAGE AND DRUM RECONDITIONING DEPARTMENTS 
ARE STAFFED BY CRAFTSMEN AND ENTHUSIASTIC WORKERS. PROMPT 
DELIVERIES AND COMPETITIVE RATES AWAIT YOUR ESTEEMED INQUIRIES 
FOR HOME AND EXPORT TRAFFIC. 


S. GIRLING & SONS (COOPERS) LTD. 


BARREL & DRUM MERCHANTS 
59 LEA BRIDGE ROAD :: LEYTON’  ::  €E.10. 


TELEPHONE : LEYTONSTONE 3852. 


























| AIR BLOWERS FOR 
| WOUSTRY 


DELIVERED FROM STOCK 


in capacities up to 140 c.f.m. against 3 p.s.i. 
Larger Blowers to order. 


Send for Brochure No. 30. 





Oe Ol ee. ee OO en Ot OO oO 


Telephone §280 (Six Lines) 































Puls 


ometer 


RESEARCH WORKERS Save your high 


vacuum pumps for high vacuum work. 
Use this unit for the odd jobs. eRe SURE Pum 4 


Characteristics : 1. Portable. 
2. Stands on the bench. 3. 
% H.P. motor. with trailing 
lead. 4. Easy to.clean and 
service. 5. Swept 
volume: 1 cu.ft/min 
6. Vacuum -01.M/M 
7. Pressure 10Ib/ 
per square inch. 


Joulsometer Engineering CL, 


Nine Elms lronworks, Reading. 
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CHEMICAL 
RY FEEDER 











EXTENSIVELY USED FOR THE APPLICATION | 
OF POWDERED REAGENTS FOR WATER 
TREATMENT PURPOSES AND FOR 
MEASURING AND  PROPORTIONING 
POWDERED OR GRANULAR SUBSTANCES 















THE PATERSON ENGINEERING CO. LTD. 
83, WINDSOR HOUSE, KINGSWAY, LONDON, W.C.2 
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Established 1919 
The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 
Telegrams: ALLANGAS FLEET LONDON »* Telephone: CENTRAL 3212 (26 lines) 
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Prospecting Prospects 


N many quarters the view has been 
[= that the most powerful cause ot 

the world’s present raw material 
difficulties is that progress in making 
finished goods or in building up refined 
products has been much greater and far 
speedier than progress in developing the 
output of raw or basic substances. It 
has needed no more than the current 
clashing of demands—for peace, for re- 
armament, and for improving the condi- 
tions of the poorer countries—to show 
that too much secondary production is 
trying to establish itself upon too small 
a foundation of primary production. 
Yet, so far as mineral deposits are con- 
cerned, the skin-deep surface of the earth 
must be regarded as still only slightly 
explored and exploited. The fairly recent 
discovery of huge potash salt deposits in 
Britain is a notable example—and its 
origin was accident rather than design, 
for the potash was first found in pros- 
pecting for oil. If discoveries such as 
this can occur in a congested and long- 
industrialised island, how much more 
raw material wealth remains to be found 
in the far larger land masses of the West 
and East? 

In this connection new and practical 
plans to encourage prospecting in the 
United States are exceedingly interesting. 


Funds will be made available to genuine 
prospecting efforts and the proportion of 
total costs met by these funds varies 
according to the scarcity position of the 
minerals concerned. Thus, government 
aid up to 90 per cent of total cost can 
be granted for approval projects in 
search of uranium, spinning-grade asbes- 
tos, beryl, cobalt, columbium-tantalum, 
corundum, cryolite, industrial diamonds, 


kyanite, mica, nickel, platinum-group 
metals, piezo-electric quartz crystals. 
steatite, and tin. A 75 per cent 


contribution is possible for antimony, 
manganese, mercury, and _ tungsten. 
Chromium, copper, fluorspar, graphite. 
iron, lead, molybdenum, sulphur, zinc. 
and cadmium projects are rated at 50 
per cent for maximum contributions. 
The share of costs to be met by 
the prospecting organisation or individual 
need not necessarily take the form of 
money, it can be assessed in terms of 
the supply of labour at a fair cost, the 
rental of plant owned by the applicants, 
or similar contributions in kind. The 
most definite regulation is that the appli- 
cant must either own the land on which 
prospecting is to take place or must have 
the land available on a long lease. This 
bold scheme will be administered by the 
U.S. Department of the Interior but the 


867 








868 


investigation of applications will be in 
the hands of the Bureau of Mines and 
Geological Survey. 

By contrast, Britain, with a consider- 
ably planned economy in which the 
principles of state aid and state control 
are accepted far more extensively than 
in America, has so far shown much less 
imagination. The recommendations of 
the Mineral Development Committee 
(1949) are milk-and-watery indeed com- 
pared with the new U.S. scheme. Ad- 
mittedly the committee was considering 
mineral development at a time when 
world supplies seemed less strained, but 
Britain’s necessity to import many vital 
minerals and her capacity to pay for 
them created a problem that was no less 
urgent or serious then than the prob- 
lem facing the United States now. 
Britain’s plans to encourage the search 
for new mineral deposits tied financial 
assistance to the management of property 
rights in minerals ‘on behalf of the 
nation’. Assistance less tied to the 
chariot of state ownership or manage- 
ment took the form of a recommendation 
that income tax demands should be eased 
in their method of presentation, for 
example, that losses in early years could 
be carried forward over longer periods 
and not set off against the first profits 
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available. In case, however, these pro- 
posals seemed too encouraging, the com- 
mittee made it clear that any large and 
important deposits should be ipso facto 
cases for ‘the nationalisation of mineral 
rights’. With reservations by only one 
member, the committee urged that the 
new Yorkshire potash deposits should be 
separately nationalised unless _ their 
general recommendation for nationalising 
mineral rights was implemented ‘in a 
very short time’. Nor could the de- 
velopment of mineral resources be 
liberated from bondage to the post-war 
Town and Country Planning Act—all 


| 


that was recommended was that de- | 


velopment charges should be levied as 
annual payments rather than as capital 
sums! 

Could there be sharper contrast be- 
tween two national policies? In the 
United States, a clear-cut scheme for 
giving 50 per cent to 90 per cent financial 
assistance in mineral prospecting and 
development has been quickly put into 
action. Here far less encouraging pro- 


posals—forbiddingly framed with inten- | 
tions to nationalise any important or | 
successful discovery—are in storage (per- 


haps fortunately) as a 


committee report. 
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Notes €° Comments 


Russian Dependence 


N interesting sidelight on the ex- 
At to which Russian organic 


chemists have used and are using 
the chemical literature of the Western 
world, and how much they are using 
their own, was given by a group of 
scientists writing in the U.S. Journal of 
Chemical Education last month. Re- 
search showed that the Russian chemist 
relies on the chemical literature of other 
countries to a greater extent than the 
American chemist. The German chemical 
literature was until recently the principal 
source of his information, as far as orga- 
nic chemistry was concerned, comprising 
as much as 50 per cent of his references 
in 1913, but coming down to 36 per cent 
in 1948—much the same proportion as 
the number of references to Russian 
literature. Reference to this has naturally 
risen, from 30 per cent in 1913 to 38 
per cent in 1948. German references rose 
as high as 60 per cent in 1929 when 
Russian research was being rapidly ex- 
panded, but the decline of German 
influence followed, not only in Russia but 
in the U.S.A. as well, as a direct result 
of the rise of American chemical re- 
search, whose references trebled in 
Russia from 44 per cent to 13 in the 
next ten years, and are now even higher. 
The increase in Russian references to 
American literature has not been recipro- 
cated by American references to Russian 
literature, which have ranged from 0.7 
to 2 per cent only, but comparatively 
few American chemists are engaged on 
studying Russian literature at present, in 
spite of the fact that the availability of 
the Russian periodical references usually 
exceeds 80 per cent. The chemical 
literature of England, France, and other 
contributors has not undergone any 
significant change over the period re- 
maining at a steady 6-8 per cent. 


Research Progress 


N the United States research has 
 incresses several times since the end 
of the war, says Dr. Clyde Williams, 
director of the Batelle Institute, a private 


research organisation. Speaking before 
a meeting of the American Institute of 
Chemists at Cleveland, Ohio, he de- 
clared: ‘In 1940, industry and the 
Government spent about $345,000,000 
on science and research, but this year 
we are spending at the rate of 
$2,000,000,000 a year. Thus we are now 
spending more than five times as much 
on technology as we did ten years ago. 
More important, our laboratories are 
handling this load without undue strain. 
Because of this growth the nation is 
in an excellent position to solve any 
technological problems that might arise 
in a national crisis’. With present 
facilities and the manpower available 
the United States could increase its 
research activities even further, he said. 
The war changed to a large degree 
America’s former dependence on scien- 
tific principles developed in other coun- 
tries so that now her scientists are paying 
more attention to fundamental research, 
and Dr. Williams predicts that Americans 
can confidently assume that progress will 
continue at an accelerated rate. 


Our Greatest Resource 


HIS tremendous expansion in re- 
search and technology in the United 
States is a heartening foundation 
to the well-being and defence needs of 
the Western World. In Great Britain the 
emphasis, until recently, perhaps, has 
always been on fundamental research 
rather than on its application. Now 
more and more industrial work is being 
done. Research and technology is the 
Free World’s greatest resource and there 
need be no limits to its industrial pro- 
gress. As Dr. Williams pointed out at 
Cleveland, ‘this great resource, unlike 
natural resources, is not necessarily sub- 
ject to depletion. In our system of free 
economy it can only grow and become 
more productive. Welcoming _ this 
growth in America, we in Britain will 
endeavour to make certain that this 
country will do its fair share for the 
benefit of all those whose ideals and aims 
are the same as our own. 
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U.S. Plastics Research 


Important Advances in Mechanical Properties 


ROMISE of a new fast method for con- 

trol of cure of plastics in commercial 
moulding operations, and the discovery that 
molecular’ re-orientation will increase the 
tensile strength of polystyrene three-fold are 
among the year’s results reported this week 
to sponsors of a fundamental research pro- 
gramme on plastics being carried out at 
Massachusetts Institute of Technology, 
U.S.A. 

The sponsors, all members of the Manu- 
facturing Chemists’ Association, have been 
co-operating with M.1.T. through an 
M.C.A. Plastics Technical Sub-committee to 
give advice and steer the project during its 
six years of operation. At M.I.T., the work 
is under the direction of Professor A. G. H. 
Dietz. 


Significant Results 

Earlier significant results from the re- 
search have included the development of 
new machines and techniques for testing 
plastics, methods of casting thin films for 
the determination of mechanical properties, 
and demonstration of the utility of the 
turbidimeter for measuring molecular weight 
distribution of thermoplastic polymers. 
Principal objective of the programme is to 
fill gaps in existing data and provide the 
material necessary for development of 
theories on the fundamental behaviour of 
plastics under mechanical stress. 

In work currently in progress, using ultra- 
sonics, it has been shown that transmission 
and absorption of sound waves through 
thermosetting resins varies with their degree 
of cure. The rate and extent of cure can 
be followed by measuring the changes in 
velocity and intensity of sound waves pass- 
ing through the plastics while it is in process 
of curing. These changes may be plotted 
graphically and _ correlated with other 
physical properties such as hardness, flexural 
strength. etc. 

For the first time, it now seems possible 
as a result of this work to study in detail 
the changes taking place on curing of 
thermosetting: resins as a function of tem- 
perature, type of catalyst, catalyst concentra- 
tion and type of resin. Of equal importance, 
the investigations indicate a good possibility 
of developing a reliable, accurate and fast 


test method for commercial use in control 
of the degree of cure of thermosetting resins 


in the moulding shops, according to Pro- | 


fessor Dietz. 


rene) 


Like other thermoplastics. polystyrene is | 


composed of long chain-like molecules 
tangied together like tagged wool fleece. 
This results in a material that is relatively 
brittle. 


When strained too far, as by bend- | 


ing or pulling, it cracks and finally breaks | 


with a fracture which resembles that of 
glass. Such a fracture is called conchoidal, 
or shell-like, and indicates but little stretch- 
ing before rupture. 

By ‘combing’ the polystyrene, however, 
so that the molecules lay more parallel, the 


M.1.T. researchers found that they were 
able to alter the characteristics of the 
material considerably. The combing, or 


orienting, was accomplished ty stretching 
the polystyrene while it was hot enough to 
be plastic. After cooling, the stretched 
pieces showed ultimate strengths in the 
direction of stretch orientation approximately 
threefold those of the unstretched pieces. 


In highly stretched samples, the tendency | 


to develop little cracks tefore rupture. 
known as crazing, disappeared. Under load 
sufficient to produce ultimate fracture, the 
oriented polystyrene exhibited much _ in- 


creased stretch (ductility) and behaved like | 


steel or copper. Before rupture, the speci- 
men ‘necked down’ at the place where 
fracture finally occurred, and the fracture 
was no longer shell-like but fibrous, like 
the ends of a thread which have been pulled 
apart. 
Various Ideas Tried 

Various ideas were tried for the measure- 
ment of the degree of orientation. Low 
angle X-ray diffraction pattern and bi-refrin 
gence of visible light showed that only s 
low order of orientation results from the 
stretching. No development of crystalline 
areas, as in metals, was found in polystyrene 
so prepared. 


This new knowledge concerning the be- | 


haviour of polystyrene is already being 
applied in the production of sheets of fiex- 
ible polystyrene. It also clearly indicates 
the possibility of a polystyrene fitre for 
certain fatrics used for special purposes. 
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NPL Celebrates Fifty-First Anniversary 


Results of Recent Work on Show at ‘Open Day’ 


we of the National Physical Labora- 
tory was described by its director, Dr. 
E. C. Bullard at its annual Open Day held 
on Wednesday, 23 May. 

Opening of the central building at Bushey 
House, 51 years ago, was recalled by the 
doctor, who said that the celebration of the 
laboratory’s half century had been postponed 
until this year to coincide with the Festival 
of Britain. 

Importance of a programme of research 
for the production of pure iron was stressed 
by Dr. Bullard, who quoted a figure of 
99.997 per cent as the percentage of the 
highest quality iron produced. The figure 
for iron produced on a larger scale was 
rather less. 

Properties of iron depended to a large ex- 
tent upon the presence of small amounts of 
contaminants, even the oxygen of the air 
nlaying some part in this modification. Until 
.he very purest iron was available it was 
difficult to study the effects of these con- 
taminants. A systematic inquiry was being 
undertaken to study the controlled contami- 
nation of pure iron. 

Visitors were allowed to walk freely 
about the laboratories, to inspect the many 
exhibits, and discuss them with the staff. 
During the. day talks were given upon the 
production of diffraction gratings and 
economy in structural design. In addition 
many of the separate laboratories gave 
demonstrations, the high voltage laboratory 
in particular showing an 800,000 volt A.C. 


General view of creep 
laboratory, Engineer- 
ing Division, NPL 
showing 5-ton creep 
machines 





discharge between two parallel conductors. 

Examination and determination of the 
strength of materials has been carried out 
for a considerable time by the Engineering 
Division. In particular, considerable atten- 
tion has been paid to the behaviour of 
various steels and light alloys under rapidly 
repeated or fluctuating fatigue stresses, since 
the majority of failures of high speed engines 
and machines in service are due to stresses 
of this nature. 

Research has improved design by indi- 
cating which structures are dangerous stress 
raisers and it has been found that the effects 
of these irregularities such as screw threads, 
oil holes, rough surfaces, and so on, in- 
creases with the size of the part. Much work 
has been done on the fatigue strength of 
screw threads particularly in connection with 
the development of the Unified thread form 
now adopted by this country, the U.S.A. and 
Canada. 

This work has led to the development of 
new fatigue testing machines such as the 
Multiple Unit Direct Stress Fatigue Testing 
Machine which was on show. This machine 
tests 24 specimens at the same time. The 
model shown was made for tests upon small 
screws, and provides load ranges up to 50 
lb. Examples of failure of machine parts 
in service were on show and also apparatus 
for the measurement of elastic constants 
using small specimens by the ultrasonic 
pulse technique. 

Many of our modern power units such 
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as high pressure steam plants and gas tur- 
bines require the materials of their construc- 


tion to be submitted to high stresses at’ 


elevated temperatures. To investigate the 
suitability of materials for these purposes a 
systematic study of their deformation when 
subjected to varying stresses and temperaturc 
must be made. Work in this field started 
at the National Physical Laboratory as early 
as the 1930s. 


Scope Widened 

Scope of investigation has widened so 
much that there are now in existence two 
large laboratories which are air and tempera- 
ture controlled, and which house more than 
90 test machines. Much of the information 
about high temperature materials which 
were required for the devélopment of the 
gas turbine was made available by these 
laboratories. They were the first to make 
a comprehensive study of the problems asso- 
ciated with creep and many other similar 
organisations have been set up modelled 
upon them. 

Set up in 1940, the present laboratories 
house some 79 sensitive creep testing 
machines of NPL design which have been 
reproduced widely in this country and 
abroad. In these machines the specimen is 
in the form of a hollow cylinder or tube 
with flanged ends. One end is secured in 
a fixed head and the load is applied to the 
other end by a lever mechanism, the speci- 
men hanging vertically downwards. 

Deformation of the sample is measured by 
means of an extensometer which uses the 
optical lever principle to magnify the very 
small movements of the free end of the 
sample. In order to measure the effects of 
elevated temperatures the specimens may be 
heated by means of an electric furnace 
around the sample. These cylindrical fur- 
naces are fitted with temperature controlling 
devices which keep the temperature steady 
to one-half of a degree. Some very long 
term experiments were being undertaken, 
one specimen having been under test for 
eight years. 

Among the machines on show were some 
designed to study problems associated with 
addition of torsion stresses to the normal 
tensile stresses. This is important because 
in practice most machine components are 
subjected to complex stresses, and it is very 
seldom that a simple tensile stress is en- 
countered. 
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One combined tension-torsion machine) 
was built to study the short-time plastic! 
behaviour of metals. Some machines were 
being used to study the bending and torsion) 
of specimens. The simple torsion machine 
is extremely sensitive and can measure creep 
strain rates down to the very low value of 
10-*° per hour. Tensile and creep equip- 
ment has been developed for tests on metals 
and ceramic-metal aggregates at tempera- 
tures up to 1200° C. f 

Another machine has been used to study 
the bending of light alloy struts due to creep 
at room temperature when the struts are 
loaded concentrically. 

High temperature plants are subjected. to) 
variations in temperature and often to varia: 
tions in stress which are due to changes in 
load output requirements. Thé effect of 
these changes upon the materials of their 
construction are obviously of great import- 
ance, and the constructional engineer must 
be able to predict them and design in such 
a fashion that deleterious effects are) 
avoided. Apparatus has therefore been) 
devised to study creep when both the stress} 
and temperature of specimens are varied) 
automatically in pre-arranged cyclic periods. 

Creep of metals when subjected to com- 
pression is also being studied, but this is a 
more difficult problem than that of tensile 
creep, because of ‘end effects.” The sample 
is compressed between two flat steel plates, 
one fixed and the other free to move, and 
applying the compression. Only a small 
sample can be used to avoid the effects due | 
to bending. F 





Sensitive Creep Tests f 
More fundamental are the experiments in} 
which metal specimens are studied in a 
creep machine of very high sensitivity. The | 
creep is measured in the region below that |. 
at which plastic flow takes place, that 1s 
below the elastic limit. Results indicate ” 
that even within this range there is a steady 
and observable creep, the rate rising with 
temperature. Knowledge of this type is 
gradually modifying our classical ideas upon | 
the elasticity of metals. 
In the Metrology Division an investiga- 
tion into the stability of analytical weights. | 
particularly those used in chemical labora 
tories, has been carried out. It is impor- 
tant that analytical weights used regularly 
in a chemical laboratory should remain 
unchanged in mass over long periods and 
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should be unaffected by the atmosphere in 
which they are kept. 

Plain polished, lacquered, or thinly plated 
brass weights frequently used are often 
unstable even under the best working con- 
ditions. A range of superior weights is now 
available, and the assessment of their 
relative merits under working conditions has 
been attempted. 

The mass of a weight may change duc 
to four main causes. These are corrosion. 
adsorbed films and film deposits, wear, and 
release of occluded gas. The first two result 
in an increase of the mass, and the second 
two in a loss of mass. This neglects the 
effect of accumulated dust, but it is pre- 
sumed that the weights are dusted lightly 
before use. 

Wear is the most constant and obvious 
cause of loss of weight, but it can also be 
produced by the release of occluded gas. 
Experience with standard weights has shown 
that platinum or the harder alloy platinum- 
iridium are most suitable materials for pro- 
ducing weights which are stable. The five 
NPL working standard 100g. weights 
which are made of this material have not 
changed by more than 0.16 mg., but they 
have been used under good working con 
ditions. 

The three oldest which have been in use 
daily for more than 28 years have not, how- 
ever, changed in mass by more than 
0.04 mg. All the three weights have lost 
mass, and this must be attributed to wear. 
although some additive effects may have 
been masked. The greater loss in weight 
of the two more recent standards which 
have been very little used must be attri- 
buted to loss of occluded gas. 

Weights of non-magnetic nickel chromium 
alloy have been available in this country 
since 1939 and recently austenitic stainless 
steel containing 25 per cent chromium and 
20 per cent nickel has been used in the 
manufacture of weights in this country 
because of its high resistance to corrosion. 
Three highly polished 100 g. weights made 
from this material have been stored under 
good conditions at the NPL for six years 


Multiple Unit Direct Stress Fatigue 
Testing Machine for miniature test 
pieces. This machine is designed to 
subject 24 test pieces simultaneously to 
tensile loading at 3,000 cycles per minute 
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and have remained stable to within the 
limits of test, that is, to within 0.01 mg. 

Nickel chromium and_sstainless _ steel 
weights are largely replacing those made 
from polished or protected brass for all but 
the most approximate weighings. Brass 
would not be expected to stand up to cor- 
rosive atmospheric conditions, but investi- 
gation has shown that even under good 
conditions brass weights form an even tar- 
nished film and frequently corrode to the 
extent of local pitting. This effect is 
observed in weights which have _ been 
exposed to severe laboratory conditions in 
an extreme form which gives the weight a 
speckled appearance and a noticeable in- 
crease in mass. 

Protection of brass weights by a thin 
coating of an inert material reduces these 
effects, but may have introduced new 
sources of error. Thus the lacquers which 
have been used for this purpose are fre- 
quently hygroscopic, while the gold plating. 
which has been used for a very long time 
as a protective layer, may contain pin holes 
and, in addition, being soft is particularly 
subject to wear with the resulting loss of 
mass more appreciable because of the 
denser character of gold. 

Gold plated weights have been largel\ 
replaced by weights plated with chromium. 
rhodium, platinum and nickel. Nickel 
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plating has a tendency to fog and, in 


addition, nickel is slightly magnetic, but this 
type of weight is still used in some foreign 
countries. Platinum plated weights kept at 
the NPL since 1922 have proved extra- 
ordinarily stable, but these have been the 
exception rather than the rule. 

In order to obtain information on the 
resistance of various types of weights to the 
corrosive atmospheres frequently found in 
laboratories, a representative group of 100 z. 
weights was exposed for two periods of 
three months ovey the working bench in five 
different anita laboratories in the London 
area. 


Method of Exposure 


During exposure the weights were housed 
in a two-tier container, which was designed 
to permit the free ventilation of the speci- 
mens, while restricting the entry of gross 
dust. Each weight rested upon acid-free 
tissue paper and the container was con- 
structed of anodised aluminium. 

After the test it was found that most of 
the weights had suffered a marked change 
in appearance, the least affected in this 
respect being the chromium-plated speci- 
mens. This may have been due to the fact 
that the underlying deposit, nickel, changes 
much less in appearance than silver or brass 
upon atmospheric corrosion, the latter metals 
being immediately below the rhodium and 
platinum. The nickel-chromium and the 
stainless steel weights were also little affected 
apart from a slight local pitting. 

The 20/10 stainless steel ground finished 
weights had rusted heavily ahd those of 
brass tarnished severely. Stainless steel and 
nickel chromium weights which had been 
given only one exposure showed little 
deterioration. The bases of all the weights 
were practically unaffected and the cor- 
rosion was less at the bottom of the sides, 
but elsewhere the corrosion was greatest 
along the edges where, owing to the high 
curvature, excessive amounts of metal had 
been removed during buffing after polishing. 


No Unusual Conditions 


Most of the weights gained in mass 
during exposure, but the stainless steel and 
nickel-chromium weights lost between the 
two exposures probably owing to the 
detachment of corrosion products. A con- 
tinuous record of the humidity in each 
laboratory showed no unusual conditions, 
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and the humidity was usually well below 
the 70 per cent level. Above this level it 


has been observed that the tendency to | 


corrode markedly increases. 

More heavily-plated weights experienced 
the smallest change in mass and there was 
little to choose between them. Among the 
highly polished weights the 25/20 stainless 
steel was the least affected, and although 
exposed to the severest laboratory con- | 
ditions, the change in weight was less than 
0.1 mg. 
teriorated very badly during the first | 
exposure to laboratory conditions, and it | 
was not thought worth while to prepare 
highly polished specimens although they 


rewerro re 


would probably have been better than the | 


ground polished specimens. 


General conclusion arrived at was that 
the most stable weights under all conditions | 
were. those made from austenitic stainless | 
steel (25 per cent Cr 20 per cent Ni) and 
non-magnetic nickel chromium alloy (80 per | 
cent Ni 20 per cent Cr). Coated brass 
weights should have a substantial thickness 
of plating and flash coatings were little 
better than the plain polished brass itself. 

In the Electricity division there was a 
demonstration of the measurement of the | 
refractive index of air. As most modern 
precision measurements of length are made 
in terms of the wavelength of light, it is of | 
interest to know the ratio of the speed of | 
light in air and in vacua. This will, of 
course, depend upon atmospheric conditions 
and standard conditions must be specified. 

This ratio, which is the refractive index | 
of air, is also of interest in radar and has 
therefore been measured with 1.25 cm. radio 
waves. The method used involves measur- 
ing the change in frequency when a cavity 
resonator is filled with air and _ then 
evacuated. 

Dielectric properties of solids and liquids 
were being investigated at frequencies up to 
500 Mc/s. The liquids were contained in 
a polythene cup and due allowance made 
for the contribution of the container. 


ER UE 


Measurement of Colours 


Measurement of colours phototelectrically | 


was demonstrated in the laboratory of the 
Light Division (Optics). In the instrument 
used the colour is spread into a spectrum 
by means of a spectroscope and a template 
is placed in the plane of the spectrum and 


The 20/10 stainless steel de- | 
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adjusted so as to make the combined res- 
ponse of the spectroscope and photocell 
equal to that of the average human eye. 

If a single spectroscope is used the stray 
light can be troublesome with saturated 
colours such as reds and blues or with 
fluorescent lamps. This is eliminated by 
the use of a second spectroscope, but only 
a single prism is necessary as the light is 
reversed through the same prism to purify 
it. The extra image so produced allows the 
use of an exploring slit. 

A collection of apparatus for making iron 
of high purity in considerable quantity was 
displayed in the Metallurgy Laboratory. In 
this process iron of the highest quality com- 
mercially available is melted in an oxidising 
atmosphere to reduce the concentration of 
some of the impurities. It is then trans- 
ferred to a vacuum furnace and any resi- 
dual oxygen is removed from the iron by 
maintaining a slight pressure of hydrogen 
within the furnace. 


Samples Being Studied 


Samples of iron produced in this way are 
being studied for their mechanical proper- 
ties, very little information being available 
upon this subject. The iron which has been 
produced is very brittle at low temperatures. 
the change from ductile to brittle fracture 
taking place over a very small range of tem- 
perature. There was on show a demonstra- 
tion of the effect of small quantities of 
alloying constituents upon the onset of 
brittle fracture. 

Metals. are also examined by the techni- 
ques of X-ray diffraction and electron micro- 
scopy in addition to examination under the 
microscope using phase contrast, interfer- 
ence or polarised light. 

There was an interesting display of 
equilibrium diagrams which have been 
worked out in the laboratory. These illus- 
trate the effects upon an alloy when the 
temperature is raised and the composition 
changed. In order to obtain accurate 
results only metals of the highest purity can 
be used. It was frequently found necessary 
to prepare these in the laboratory as suffi- 
ciently pure specimens could not be obtained 
commercially. 

In the high voltage laboratory a great deal 
of specialised test work is carried out for 
industry. This includes breakdown tests 
upon insulators both with impulse and 
power frequency voltages, breakdown tests 
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upon high voltage cables and impulse tests 
upon transformers. An exhibit showed the 
cathode ray oscillograph display of the wave 
shapes of the applied voltage and of the 
current at the end of the earthed winding 
under test, and the effect of a breakdown 
across a portion of the winding. Another 
piece of high voltage equipment on show 
was a two million volt Van de Graaf X-ray 
generator housed in the laboratory of the 
Physical Division. 





Kent Receiver Recorder 


GEORGE Kent, Ltd., announce a new multi- 
point air-operated receiver recorder for use 
in industries where automatic process con- 
trol has been adopted. This instrument is 
a pneumatic version of the usual electric 
telemeter or telerecorder, which records 
several measured variables at a point remote 
from the actual place of measurement. It 
has been produced for use in those indus- 
tries where electrical systems are dangerous 
because of fire risk, as in the petroleum and 
chemical industries. It also has obvious 
advantages where air-operated contro! 
schemes are already in use. The recorder 
provides a synchronised side-by-side record 
of the principal measured or controlled 
variables in a system, and can be used in 
conjunction with any transmitter provided 
it emits the required pressure ranges. It 
records on a chart divided into three zones 
and can operate on 3, 4, 5 or 6 points, if 
necessary with different coloured inks. The 
synchronous A.C. motor driving the chart 
lasts for two months at standard speed, and 
the instrument weighs 70 lb. Maximum 
working distance from the transmitter 1s 
1,000 ft. 





International Nickel 


The report of The International Nickel 
Company of Canada, Ltd., and subsidiaries 
for the three months ended 31 March, 1951, 
issued by Dr. John F. Thompson, chairman 
and president, shows net earnings in terms 
of U.S. currency of $14,731,390 after all 
charges, depreciation, depletion, taxes, etc.. 
equivalent after preferred dividends, to 97 c. 
per share on the common stock. 

In the three months ended 31 December. 
1950, net earnings were $14,845,506, equal 
to 98 c. a share on the common and in the 
first quarter of 1950 net earnings were 
$8,329,015, or 54 c. a common share. 
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Radioactive Tracers in Analysis 
Discussion by Physical Methods Group of Society of Public Analysts 


ADIOCHEMISTRY was the subject of 

four papers presented and discussed at 
an ordinary meeting of the Physical Methods 
Group of the Society of Public Analysts and 
Other Analytical Chemists, held at the Insti- 
tute of Physics, London, on 22 May. 

In the first paper ‘ Radioactive Tracer- 
paper Chromatography Techniques’ oy 
F. P. W. Winteringham, F.R.LC., A. 
Harrison and R. C. Bridges, it was shown 
how in conventional undimensional paper 
partition chromatography the components 
of a mixture of substances were resolved as 
a series of spots at characteristic propor- 
tional distances along a strip of paper. 

When colourless, individual components 
could te located and sometimes estimated 
by treating the strip with suitable reagents 
whereby the spots were rendered visible. 

Paper chromatography in many instances 
was capable of separating substances in 
amounts below the limits of chemical detec- 
tion on a paver chromatogram. In other 
cases the resolving powers of paper chroma- 
tography were possibly undiscovered or un- 
exploited because of the lack of suitable 
chemical methods of detection. 

Application of radioactive tracer techni- 
ques, to paper chromatography in particular, 
frequently enabled the separated compo- 
nents not only to be located and charac- 
terised, but to be estimated quantitatively. 
There were three ways of doing this :— 

1. Labelling the mixture with one or more 
radioactive isotopes before chromatography. 

2. Treating the paper chromatogram with 
suitably labelled reagents. 

3. Neutron activation of the paper chro- 
matogram; in this case pretreatment of the 
chromatogram with a suitable non-radio- 
active reagent would probably be necessary 


Automatic Scanning 

In all three cases the final chromatograms 
were scanned radiometrically .and_ the 
separated components located and estimated 
quantitatively. An apparatus for auto- 
matically scanning undimensional paper 
chromatograms radiometrically had been 
developed and successfully used on a routine 
basis. 

‘Paper Chromatography of Radioactive 


Penicillin’ was next described by E. Lester 
Smith, D.Sc., F.R.LC., and D. Allison. 

Crystalline radioactive penicillin of high 
specific activity (up to 600 uwC. per mgm.) 
had been prepared from shake flask fermen- 
tation of a ‘synthetic’ medium containing 
Na:"SO,. Concentrations up to 1 Curie per 
litre were tolerated by the mould Penicillium 
chrysogenum Q 176. The proportions of in- 
dividual penicillins were determined by the 
technique of Goodall and Levil employing 
chromatography on buffered paper strips. 
followed by ‘ bio-autographic’ visualisation 
of the zones. 


Checking the Results 

Opportunity had been taken to check the 
results of radioactivity measurements. The 
zones corresponding with individual peni- 
cillins had been cut from some of the paper 
strips, radio-autographs being used as 
guides. Radioactivity in the segments had 
been measured either by cutting them into 
squares which were ‘ counted’ individually 
under a thin end-window Geiger Muller 
tube, or alternatively by extraction with hot 
dilute buffer solution, aliquots of these ex- 
tracts being ‘counted’ after evaporation of 
planchettes. 

Results by the three methods agreed 
well. An appreciable proportion of the 
penicillin appeared to be destroyed after 
application to the paper strip, as evidenced 
by a zone of radioactivity at the origin, not 
associated with antibiotic activity (Reference 
(1) Goodall, R.R. and Levi, A.A., Analyst, 
1947, 72, 277). 

Application of radioactivation analysis to 
arsenic determination was discussed in the 
third paper by A. A. Smales, D.Sc., A.R.LC.. 
and B. D. Pate, B.Sc. 

Advantages for trace estimation were out- 
lined, and the present working limit of the 
method calculated. The examples of prac- 
tical analyses which were described included 
the determination of arsenic down at least 
to 0.05 p.p.m. in germanium dioxide using 
less than 0.5 gm. of sample. 

A redetermination of the arsenic con- 
tent of sea-water had been effected. 
and a determination of the normai 

continued on page 884 
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Dry Hydrogen Sulphide Recovery 


New Continuous Purification Process 
by F. G. Audas 


I is believed that the process described 
in this paper will prove to be a purification 
system greatly superior to any of the better 
known methods in current use, and in addi- 
tion, possess among other advantages. that 


of giving a by-product of relatively pure 
sulphur, or, alternatively, liquid sulphur 
dioxide. 

Other methods in common use may 


briefly be classified under three headings: 
dry oxidation processes, liquid oxidation 
processes, and liquid solvent processes. As 
an example of the ‘first, the iron oxide pro- 
cess has disadvantages which are _ well 
known. The plants are large and occupy 
considerable ground space. They involve 
the transport and handling of large quan- 
tities of oxide and the unpleasant and un- 
healthy nature of the work frequently 
causes labour difficulties. Pressure drops 
through such systems are variable and fre- 
quently high. The recovery of sulphur is 
usually incomplete due to losses in drainage 
liquors, and in any case sulphur contained 
by spent oxide must be regarded as an un- 
satisfactory by-product. 

Liquid purification processes, both of the 
oxidising and solvent type are admittedly 
often smaller than oxide box systems, but 
they are usually unable economically io 
purify gas down to statutory requiremenis 
and therefore must frequently work in con- 
junction with oxide catch boxes. The re- 
covery of sulphur from both types of liquid 
purification processes, frequently presents 
difficulties. 


Desirable Features 

In contra-distinction, the features of an 
ideal process can approximately be 
described : 

The necessary plant should be small. !t 
should preferably be continuous and auto- 
matic to obviate the need for manual work. 
It should be capable of completely re- 
moving hydrogen sulphide so that catch 
boxes are unnecessary. The need for addinz 
diluents such as air should not arise. Sul- 
phur should be recoverable in a relatively 
pure form. Finally it is important that 
capital runninge and maintenance costs 
should be reasonably low. 


It is believed that the process described in 
this paper will fulfil all these requirements 
and in addition it possesses other charac- 
teristics which may also be of advantage. 
It will probably te a twenty-fifth to a 
thirtieth of the volume of an oxide box 
system and occupy approximately one-tenth 
of the ground space. 


The Continuous Alumina Process 


The process utilizes the reaction of 
hydrogen sulphide with sulphur dioxide in 
which the products are water and sulphur: 

2H:S + SO. - 2H:0 + 3S 

The reaction will take place over a wide 
range of temperatures but only at low 
temperatures is it virtually irreversible. In 
this process the reaction temperature is 
usually within the range of 30°-90°C., de- 
pending on initial hydrogen sulphide and 
water vapour concentrations. As the con 
centration of the hydrogen sulphide en- 
countered in coal gas, coke oven gas, water 
gas, etc., is usually very low, between limits 
of 0.2-1.5 per cent, then it follows that the 
reaction rates would also be low and it is 
therefore necessary to use a catalyst. Many 
catalysts are known and the commoner 
ones may be mentioned, as, for example, 
activated earths, adsorbent carbons, acti- 
vated alumina, and silica gel. The materials 
mentioned are all well known as industrial 
adsorbents, though in other ways possess- 
ing widely different characteristics, and for 
the purposes of this process it is considered 
that alumina is the most suitable. It is true, 
however, that for specific gases such as pro- 
ducer gas or blue water gas, active carbons 
may be superior to alumina, but for general 
purposes alumina is most suitable. 

The removal of hydrogen sulphide from 
a gas is effected by adding to it sulphur 
dioxide in small excess of that theoretically 
required to react with all the hydrogen sul- 
phide contained by the gas and passing the 
mixture through a bed of alumina chips or 
granules, at such a rate that it emerges from 
the chamber containing the bed, completely 
freed from the hydrogen sulphide. 

The reaction products of sulphur and 
water are deposited on the alumina surface 
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and in conjunction with the adsorption of 
other vapours, this causes a temporary loss 
of activity. In order therefore to maintain 
high activity in this purifying chamber, the 
used material is continuously withdrawn 
from the bottom of the chamber for re- 
generative treatment, while regenerated 
materiai is continuously added at the top. 
A dual purpose is effected by this con- 
tinuous withdrawal method in as much as 
surplus sulphur dioxide (above reaction re- 
quirement, as already mentioned), is also 
carried out of the chamber by adsorption on 
the alumina and is thus eliminated from the 
otherwise purified exit gas stream. 

The alumina discharging from the purify- 
ing chamber contains sulphur, sulphur di- 
oxide, water, and other vapours depending 
on the type of gas which has been purified. 
In essence, the regeneration of this alumina 
consists simply of a heat treatment at 
approximately 500°C. which expels the 
sulphur and all other vapours. The method 
of heating preferred is the passage of hot 
gases through a bed of alumina contained 
in a regenerating vessel. The gases may be 
heated by adding to them the hot products 
of combustion from an ordinary type of gas 
burner. It is of advantage to recirculate 
these gases and also to control the amount 
of oxygen or air present, so that if necessary 
all the sulphur vapour may be oxidised to 
sulphur dioxide, or only part of it as desired. 
Sulphur dioxide may be recovered to main- 
tain the purifier reaction and also if neces- 
sary as a by-product. A limiting of the 
oxygen content of the gases passing through 
the bed enables some of the sulphur to be 
distilled from the alumina unchanged pro- 
viding an alternative by-product of free 
sulphur. Though depending somewhat on 
other conditions, a period of 30-60 minutes 
at 500°C. is sufficiently long for regenera- 
tion. 

After a regenerative treatment such as 
that described above, the alumina is cooled 
and is ready for further use. It is therefore 
transferred to a hopper which charges it as 
required back into the purifying chamber. 


Process Adaptable 
This process may readily be adapted for 
the simultaneous recovery of benzol where 
this is applicable. Benzol is adsorbed on 
the alumina in the purifier and may be 
recovered by heating to about 140°C. in a 
steam coil heated chamber. To do this the 


THE CHEMICAL 


AGE 9 June 1951 


plant may simply be modified by the intro- 


duction of a desorption vessel between the | 


purifier and the regenerator. 

Some reduction in the sulphur content of 
the benzol recovered from this vessel may 
be effected by a preliminary purge at some- 
what lower temperatures from 
heating part of the chamber. 
possible the prior expulsion of some of the 
organic sulphur compounds. Sulphur di- 
oxide contamination of benzol may simply 
be eliminated by soda ash washing or 
similar treatment. 


Description of Plant 


A plant, to purify coal or coke oven gas 
still containing benzol may be described as 
follows: 

Arranged vertically and in the following 
order, commencing with the topmost vessel. 
are an alumina storage hopper, a gas 
purifier which may be a single or double 
chamber type, a desorption vessel for the 
recovery of benzol, a regenerating vessel for 
restoring the alumina catalyst to its initial 
activity and also the recovery of sulphur 
and sulphur dioxide, and finally a cooling 
vessel from the bottom of which the 
alumina is led to an elevating pipe, and 
returned to the hopper at the top of the 
system, by means of a current of air. 

Each vessel bottom is fitted with conical 
shaped discharge systems containing 
baffling devices, which deliver the alumina 
into pipes connected to the top of each 
subsequent vessel. These pipes being full 
of alumina, prevent any serious gas leak- 
ages from one vessel to another, so long 
as pressure differences are kept relatively 
small. 

All the vessels in the system may be 
taken to be full of alumina chips, with the 
exception of the hopper at the top, where 
the height of the alumina bed is not 
important. The alumina moves slowly 
downwards through the system by simple 
gravity flow, at a rate which may be con- 
trolled by suitably placed valves, until 
again ready for use, it is returned as already 
described, back to the hopper by pneumatic 
elevation. 

A pilot plant which embodies most of the 
features contained in the foregoing descrip- 
tion has been tested over a period of: several 
months. The-gas treated by the plant was 
a de-benzolised coke oven, gas which nor- 
mally contained 0.5-0.6 per cent hydrogen 
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sulphide. No difficulty in the removal of 
hydrogen sulphide sufficient to satisfy the 
Gas Referees’ lead acetate paper test was 
experienced and, indeed, exit gas from an 
almost unattended plant has on occasion 
been passed through cadmium acetate 
solution for 24-hour periods without any 
sign of cadmium sulphide being precipitated. 
Neither was there any difficulty in the com- 
plete and simultaneous removal of the 
added sulphur dioxide. 

Although laboratory work had shown that 
higher space velocities were possible in the 
purifier, the plant working range varied 
between 500 and 1,200 vols. of gas per vol. 
of alumina per hour (500-1,200 hours-*), 
the actual gas rates varying between 300 and 
700 cu. ft. per hour. 

An equivalent oxide box system would be 
approximately one hundred times greater 
than this type of purifier. 

Other effects of the purifier chamber are 
to reduce the organic sulphur and cyanogen 
content of a gas and also to dry it ex- 
haustively. It also appears to remove 
approximately 0.1 per cent of the olefines 
contained by a coke oven gas, though it is 
possible that even this could be re- 
covered. Although pilot plant work 
has so far been confined to a de-benzolised 
coke oven gas virtually free from ammonia, 
naphthalene, tar fog, etc., as well, work on 
a laboratory unit has made it clear that the 
continuous nature of the system prevents 
these from interfering with the removal of 
hydrogen sulphide. 

Referring again to benzol, almost com- 
plete removal from a gas containing it may 
be achieved by adsorption on the alumina 
in the purifier, simultaneously with the 
hydrogen sulphide removal. This can be 
subsequently recovered as already described 
from the desorption vessel below. 


Recovery of Sulphur Dioxide 

As already described, to restore the 
activity of the alumina it is necessary to 
heat it to approximately 500°C., and this 
can most easily be done by passing hot gases 
through the alumina bed. Some sulphur 
dioxide must always be made for return to 
the purifier system, and a circulation of 
heating gases is hence desirable in order to 
increase its concentration prior to recovery. 
As already mentioned, restoration of tem- 
perature is achieved simply by adding the 
hot products of combustion from a gas 
Wurner to the circulating gases, and an 
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equivalent amount of gas containing sulphur 
dioxide, carbon dioxide and nitrogen, etc., 
must be removed and led away to a sulphur 
dioxide recovery system. 

This gas is cooled to condense out most 
of the water vapour present, and is then 
passed through a bed of alumina in a small 
chamber to complete the removal of 
moisture. The alumina is continuously 
supplied to this chamber from the hopper, 
and compared with the rest of the plant 
only small rates are necessary. The 
thoroughly dried gas leaving this chamber 
is passed through a bed of silica gel which 
removes the sulphur dioxide. Subsequent 
recovery of sulphur dioxide is achieved by 
heating with steam coils and _ partial 
evacuation. It is then liquefied by com- 
pression and air cooling. 


Recovery of Sulphur 


In the system described above, sulphur 
may be distilled unchanged from the hot 
alumina bed by limiting the free oxygen 
content of the circulating gases. Com-, 
paratively crude condensation chambers 
appear to be capable of almost completely 
stripping these gases from sulphur fog, 
which may be collected in either the molten 
or the solid state. A sample from a con- 
denser chamber on the pilot plant had the 
following analysis: 


% % 
Moisture .. 20 ‘Farther LOT 1.1 
Sulphur (sol.) 90.5 Fe,O; tees + | 
Sulphur (insol.) 0.8  AlO; 1.7 
Polymer ... 0.4 Undetermined 1.2 


The iron contaminating the sample had 
been leached from certain improvised parts 
of the equipment made of mild steel. The 
alumina is dust from the regenerator. With 
virtually complete elimination of these it is 
thought that production of a reasonably 
pure sulphur of low polymer content should 
not be difficult. This is more or less con- 
firmed by the analysis of a sample of 
sulphur collected over a period of three 
months from a_ laboratory purification 
plant. After drying at 100°C. it was: 

9 
i) 
Sulphur (sol.) 98.16 
Residue (insol. sulphur 
plus alumina dust) 1.84 
For reasons of economy, the recovery of 
sulphur and sulphur dioxide has _ been 
examined qualitatively rather than quanti- 
tatively. It is nevertheless fairly certain that 








losses of sulphur in either form will be 
small, and equipment comparatively simple. 


Commercial Scale Economics 

The alumina used on the pilot plant was 
the commercial type of activated alumina 
grade 8/16 B.S.S. It is a fairly pure form 
of bauxite. It could theoretically lose its 
activity by a transition to the non-adsorbent 
and inactive form of corundum. After an 
approximate running period of about 600 
hours however, it was impossible to detect 
any decrease in plant performance. 

Alumina may be lost to the system more 
directly by attrition of the particles. Othei 
processes mechanically similar, are known io 
be able to keep dust formed in this way, 
and hence lost, to figures as low as 0.01 per 
cent of the circulation rate. For the pur- 
poses of arriving at approximate running 
costs it has been assumed that actual dust 
losses are four times greater than this. 

Making similar generous allowances for 
gas and steam heating, power consumption, 
and labour charges, the cost of gas purifi- 
cation by this method approximates to 1.2 
pence per 1,000 ft.* This figure takes no 
account of capital and maintenance charges 
but neither does it allow for the sale of 
sulphur or liquid sulphur dioxide, and the 
advantages of simultaneous recovery of 
benzol. 

Capital costs of full scale units cannot 
yet be given, but it is known that they 
would be considerably less than the cost of 
oxide boxes of similar purifying capacity. 


Summary 

Although it is difficult to obtain consistent 
figures for running costs of oxide boxes it 
is reasonable to say that they are similar. 
The chief advantages of this process are as 
follows : 

1. The plant volume of approximately 
one twenty-fifth of an equivalent oxide box 
system. 

2. The reduction of ground space re- 
quired to about one tenth of an equivalent 
oxide box system. 

3. The recovery of sulphur in a relatively 
pure form. 

4. The alternative by-product of sulphur 
dioxide which would in some works make 
the manufacture of sulphuric acid an attrac- 
tive proposition. 

5. It dispenses with manual labour. 

6. It effects a general improvement in 
working conditions. 
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7. It produces an extremely dry gas. 
With present trends of gas grid systems in- 
volving longer pipe lines at higher pres- 
sures, this may well be a matter of growing 
importance. 

Though little has been said here of simul- 


See 
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taneous recovery of benzol with gas puri- 7 


fication, it may be remarked that with very 
little alteration in running costs and prac- 
tically none in equipment, benzol can also 


te almost completely recovered. Combining § 


sulphur recovery with benzol recovery, the 
process becomes a_ reasonably 
one, even for coke ovens, which are not 
normally greatly concerned with the purifi- 
cation of gas. Benzol recovered should be 
at least as free from organic sulphur com- 
pounds as that from an oil washing plant. 
and probably somewhat freer. 

It is needless to stress the national im- 
portance of sulphur recovery at the present 
time, but it may be pointed out that approxi- 
mately 60,000 tons per annum are still un- 
recovered from coke ovens. 

Lastly it may be said that this process 
should be reliable on a full scale and ex- 
tremely simple to operate. The process ts 
being developed by Audas & Thompson 
Ltd. of 5 Dunottar Avenue, Eaglescliffe, Co. 
Durham, under B.P. No. 653,317. of 20 
September 1948. 





To Increase Copper Output 


COPPER production of the smaller mining 
groups in Chile is to be increased with the 
help of American credits for equipment and 
machinery. Assistance in this form, it is 
said, may reach the sum of U.S. $15 millions 
and raise production from the present level! 
of 14,000 tons to 40,000 tons per annum. 
It is also reported that an increase in pro- 
duction by the large copper producers—the 
Anaconda and Kennecott companies—from 
their present capacity of 380,000. tons to 
about 500,000 tons per annum is under con- 
sideration. The companies would bear the 
cost of the expansion, but in compensation 
Chile would undertake to modify the present 
taxation system, by giving a better rate than 
the present 19.37 pesos per dollar for the 
companies’ ovroduction costs and by 
diminishing the taxes on increases in pro- 
duction. On the other hand, the U.S. 
Senate has now approved the resolution to 
suspend the tax of 2 cents per Ib. on foreign 
copper. 
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Increasing Applications of Tin 


New Laboratories Opened at Greenford 


UCH valuable work into the uses and 

applications of tin is carried out by the 
Tin Research Institute. whose new 
laboratories at Greenford, Middlesex, were 
opened by the Duke of Gloucester on 
Thursday, 31 May. 

The institute is the headquarters of the 
Tin Research and Development Council, an 
organisation supported and maintained 
entirely by voluntary contributions from the 
tin producers of six countries without finan- 
cial aid in any form from any Government. 
The council formed in 1932 by Malaya, the 
Netherlands, Bolivia, the Belgian-Congo, 


| Nigeria and French Indo-China, is the only 
| example of international co-operation of its 


kind in the world. 


Electrochemical Research Laboratory 


One of the most important sections is the 
Electrochemical Research Laboratory where 
much of the preliminary and exploratory 
work is done which may ultimately lead to 
practical processes of tin and tin-alloy 
plating. Processes for speculum, tin-nickel 
and tin-zine originated and are being studied 
here, and six tin-alloy platings have been 


| invented by the institute. 


Among the exhibits in this section was 
the Hull cell devised so that metal may be 
deposited at various current densities 
throughout the length of a single specimen 
in One operation. Other items included the 
pioneer tin-nickel plating bath which has 
been continuously in use for 18 months, and 
a valve voltmeter designed and constructed 
in the laboratory to give a direct reading 
of very: small voltage changes. 

The. Plating Workshop is equipped with 
full-size plating plant to operate discoveries 
on an industrial scale. Three methods of 
tin plating are in use, the sodium stannate, 
stannous sulphate, and stannous fluoborate 
baths. Baths for copper and cadmium 
plating are also available. 

Special interest attaches to the new art of 
tin-alloy deposition, and three processes, 
invented in the laboratories, were shown. 
These were: tin-zinc (about 78 per cent 
tin and 22 per cent zinc); speculum plating, 
a deposit containing about 40 per cent otf 
tin and 60 per cent of copper); and tin- 


nickel (about 65 per cent tin and 35 per cent 
nickel). 

Tin-nickel is an entirely new protective 
finish, with a faint rose-pink tint. It does 
not tarnish in or out of doors and requires 
no cleaning. The coating is deposited 
bright and requires little or no finishing. The 
process has not yet been commercially 
established, but trial installations are being 
made in various countries. 

Full-size equipment for hot-tinning mild 
steel, cast iron copper and: other metals was 
on view in the Hot-tinning Workshop 
There was a full size hot-tinning plant com- 
parable with many industrial units. This 
consisted of four pots, each 18 in. by 22 in. 
by 18in. deep, and each containing about 
15 cwt. of tin. 

The first two pots were for tinning mild 
steel or cast iron and were gasfired by neat- 
flame burners and thermostatically con- 
trolled. The third pot contained Palm oil 
for removing excess tin from dipped articles. 
The last pot, electrical heated and 
thermostatically controlled, was for the tin- 
ning of non-ferrous metals. 

In the Tinplate Laboratory examples were 
shown of research to improve the manufac- 
turing processes and quality of tinplate. 
Four methods of measuring the thickness of 





Research on tin nickel 











Testing bearings for durability wader 
vibration 


tin coatings, the Clarke, Bendix, magnet, and 
Francis tests, were demonstrated. 

Freedom from porosity or the degree of 
continuity is important in the length of 
service in many applications of tinplate. 
Three methods of evaluating this quality, 
the thiocyanate, hot water and moist paper 
tests were shown. 

Preparation of specimens for microscopi- 
cal examination is important. In the Pre- 
paration Room an optically flat surface is 
produced by a series of polishing operations 
each so gentle as not to disturb the struc- 
ture of the metal. Revolving disc machines 
are now used in place of those formerly 
operated by hand. Plated specimens pres- 
sure mounted in synthetic resin were on 
view. 

Research on the tensile properties, 
fatigue strength, hardness, etc., of tin and 
its alloys is conducted in the Mechanical 
Testing Laboratory. A group of three 
machines for testing tinplate showed a cup- 
ping test, which measures deep drawing 
quality, a bend test, and superficial hardness 
test. A new strong pewter containing 90 
per cent tin, which is easily worked but can 
subsequently be heat-treated to give greater 
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Strength, hardness, and ‘ring’, has been | 
developed in the laboratories, as well as ak 
new tin base alloy (88 per cent tin) for} 
under water-bearing which is claimed to bef 
equi-potential with steel in sea water. ; 

Other machines in this section included af 
Hounsfield balanced impact machine and! 
tensometer; fatigue testing apparatus; a 15-/ 
ton tensile and compression testing machine; | 
and a 5,000 Ib. tensile testing machine. } 

In the Analytical Laboratory rapid and/ 
accurate analysis can be made of all the! 
metals, alloys and chemicals used in the! 
institute, and few research projects could be 
brought to a successful conclusion without 
frequent recourse to its service. The! 
exhibits here were typical of the processes | 
and equipment in regular use. 

An interesting item was the analysis of/ 
alloys by vacuum distillation. The high/ 
boiling point of tin (about 2,260°C.), enables | 
more volatile alloy constituents, such as zinc 
and cadmium, to be separated quantitatively, 
by distillation. } 

Determination of sulphur in bronze had/ 
been investigated either gravimetrically or | 


a aes 


_by combustion in oxygen to form sulphur / 


dioxide. A simpler method was by the | 
hydrobromic acid evolution method (similar | 

to the method for sulphur in steel). The | 
sample was dissolved in concentrated hydro- | 
bromic acid and sulphur evolved as hydro- | 
gen sulphide which was absorbed in an alka- | 
line solution and determined by titration. 

Polarographic analysis for detecting and 
measuring very small quantities of metals in | 
solution, of the order of a few parts per | 
million, and a photoelectric absorptiometer | 
were also on view. i 

The Main Corrosion Laboratory plays a | 
prominent part in the institute as some of | 
the most important applications of tin and | 
its alloys arise from their high corrosion | 
resistance which has to be tested under a 
wide range of conditions. 

Application of a thin coating of tin 
(0.00005 in.) to steel before painting has been 
found greatly to lengthen the life of painted 
steel. Examples were displayed showing | 
the relative performance of tinned and un- | 
tinned steel. 
deterioration of paint films near scratches | 
were also shown. 

Simulation of a badly polluted industrial 
atmosphere was obtained by condensation 
of the vapours above a solution of sulphur 
dioxide, which rapidly produced evidence 
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of breaks in a protective coating. Samples 
under test were steel and brass plated with 
tin-nickel alloys as compared with chrom- 
ium over nickel. 

By means of the ‘Protection’ treatment 
developed at the institute, tinplate can be 
rendered more resistant to staining when 
in contact with sulphur-containing foods 
and also less liable to rust when exposed to 
the atmosphere. Comparative performance 
of treated and untreated specimens was 
demonstrated. 

Examples were shown of electro-deposited 
tin-nickel alloy coatings which have a high 
degree of resistance to tarnish and corro- 
sion by many common chemicals. 

The most satisfactory test is tried in ser- 
vice or under natural conditions and a 
number of corrosion testing stations are used 
by the institute. These must of necessity. 
however, be slow, and accelerated tests have 
been found necessary for guidance. 

In the Corrosion Test Laboratory vari- 
ous environments are simulated in an inten- 
sified form and under exact control so that 


results are repeatable and strictly com- 
parable. 
Three chambers used for intensified 


atmospheric corrosion were on view. Speci- 
mens were kept in constant motion and 
exposed to periods of condensation, or 
heavy spray, and allowed to dry overnight. 
Thus some part of the important natural 
processes of alteration of corrosion pro- 
ducts on drying and on being washed with 
rain were produced. 

In the tropicalisation test specimens were 
exposed to a moist hot atmosphere in 
accordance with a specification (K.110), laid 
down by the Wireless. Telegraphy Board. 

Another severe trial was the spraying of 
specimens daily with salt water from an 
atomiser and their retention between spray- 
ings in a moist atmosphere. This was in 
accordance with British Standard 1391. 

A small exhibition in which many tin 
products were shown was displayed in the 
hall-on the first floor outside the office 
block. A feature of particular interest was 
a working model of a tin dredge lent by the 
Malayan Chamber of Mines. 

An exhaustive collection of scientific and 
technical literature on tin is contained in 
the Information Bureau and Library. The 
total number of technical booklets distri- 
buted by the institute throughout 1950 ex- 
ceeded 47,000. Two issues of Tin and Its 
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Uses were made and the mailing list has 
grown to over 15,500, although efforts are 
made to restrict it. 

Despite its activities at the Greenford 
headquarters a number of researches have, 
for special reasons, to be carried out on 
behalf of the institute in the laboratories of 
other scientific organisations. 





Casting a bronze cylinder 


According to the 1950 report on the work 
of the institute a theoretical study of the 
formation of tin alloys is being carried out 
in the University of Birmingham under the 
supervision of Professor Raynor. 

Investigation of the stability of tin com- 
pounds in aqueous solutions has been con- 
tinued at the University of London under 
Professor Tompkins. 

In the University of Delft the opacifying 
power of tin oxide in vitreous enamels is 
being studied under Professor van Nieuwen- 
burg. A considerable amount of time had 
to be devoted in the early stages to making 
special equipment, developing technique, 
and finding means of characterising the dif- 
ferent brands of tin oxide available. 

Dr. van der Kerk, of Utrecht University, 
has undertaken an investigation of the pre- 
paration and properties of new organo-tin 
compounds with a view to finding new fields 
of use for tin compounds. ; 








Radioactive Tracers 

continued from page 876 | 

arsenic level of some biological material, 
such as human _ hair, nails, blood 
and urine, and the internal organs of a 
mouse, had been proved possible with 
sample weights often little more than a few 
milligrams. 

The working limit for determination in 
media other than germanium was shown to 
lie at about 5 x 10-"g arsenic, with the 
facilities at “present available in this 
country. ° 

*Microdetermination of Na and K-° by 
Activation Analysis,’ was the subject of the 
concluding paper by R. D. Keynes, M.A. 

In the course of some work with radio- 
active tracers on the exchange ions during 
nervous activity, it became necessary to 
know the sodium and potassium contents of 
isolated cephalopod nerve fibres 0.2 mm. 
in ‘diameter, the amounts to be estimated 
being sometimes as little as 0.3 ug. of Na 
and 3 wg. of K. The problem was solved 
by using the technique of activation analysis. 
In principle this involved irradiating tissuc 
samples with neutrons, and then determining 
the quantities of the various radioactive iso- 
topes formed, as a measure on the amounts 
of the parent elements present in. the 
samples. 

In most applications of the method, the 
activities of the different isotopes were esti- 
mated after adding inactive carriers to the 
irradiated samples and then separating the 
elements under investigation by conventional 
chemical procedures. For animal tissues it 
happens that the isotopes Na“, K®, P®, and 
S* are formed in much greater quantities 
than any others, and these could be deter- 
mined by taking advantage of their widely 
differing radiation characteristics and half- 
lives, without any chemical treatment of the 
samples. 

Analytical procedure, therefore, consisted 
in first irradiating the samples (each sealed 
in a small quartz tube) for a week in the 
Harwell neutron pile, together with standard 
samples of spectroscopically pure Na-CO, 
and KHCO,, and then transferring them to 
nickel dishes and taking two counts, one 
with a very thick filter between sample and 
Geiger tute to obtain the a-count from Na”, 
and the other with a thinner filter to obtain 
the f-count for the exceptionally strong 
B-radiation emitted by K*. A small correc- 
tion was necessary for the B-count due to 
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P*, which could easily be measured after] 
the short-lived isotopes had been allowed wf 
decay. 

An alternative method of estimating the 
K® by adding inactive K:CO, as a carrier, 
precipitating potassium as the dipicrylami-/ 
nate, and taking counts in a liquid counter.) 
had also been worked out, and might bef 
valuable in handling samples containing) 
relatively more Na and less K than nerve § 





and muscle tissue. : 

No special apparatus was needed other) 
than the usual equipment for measuring} 
radio-activity. The standard error of the J 
results was of the order of + 2 per cent.} 
and the method could without much diffi- | 
culty be used to estimate quantities of Naj 
down to 0.05 g. f 
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Dried Sludge Fertiliser 


THE first sewage plant of its type in Scot- 
land, producing a dried sludge fertiliser, has 
been opened by the Burgh of Barrhead. This | 
new plant uses the Porteous system of sludge 
treatment and produces dried blocks of 24 in. 
square by 14 in. thick. These blocks can 
be used either as a fertiliser or as a fuel. 
Speaking at the recent opening, the Under | 
Secretary of State for Scotland, ‘Mr. 

Tom Fraser, urged municipalities in Scot- 
land to consider recovery of sewage solids 
and looked forward to the day when all such 
solids would be returned to the land. He 
deplored the continued loss of solids through 
antiquated. sewage disposal methods and 
anticipated that the Bill now before Parlia- 
ment would assist in making obligatory the 
use of solids in the better way, by returning 
them to the land as a fertiliser. 





British Plastics Year Book 

The British Plastics Year Book has just 
been published by Iliffe & Sons, Ltd. It 
contains the usual‘ten sections dealing with 
technical data, associations and féderations. 
who’s who, names and addresses of firms. 
organisations, etc., a glossary section, plant 
and equipment and products sections, etc.. 
together with a review of patents in all fields 
of plastics, and a section on materials used 
and produced in the plastics industry. This 
is an indispensable book for those connected 
in any way with the plastics industry. The 
21st edition, the 1951 Year Book consists of 
434 pages and sells for 30s. net. 
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Instruments for Chemical Plant 


Part II—Composition Analysis 


HE rapid development of continuous 

chemical processes has brought in _ its 
stride new applications. of direct and quan- 
titative methods of composition analysis. 
Gases, liquids or solids can now be ana- 
lysed and their composition ascertained by 
instruments which give immediate results 
in accurate and reliable form. These 
methods use characteristic properties per- 
taining to the atom, the molecule or the 
crystal structure of the substance. Charac- 
teristics such as thermal conductivity. 
specific gravity, etc., are not positive enough 
for use, because they are not exclusive to 
any one substance, but they are nevertheless 
very useful properties to know during pro- 
cessing. Measurement of ion concentration. 
and of the automatic control of pH has 
become widely used, and so has measure- 
ment and control of moisture in gases. 
fluids and solids. 


Spectroscopic Instruments 

Spectroscopy affords at the present time 
one of the best methods of measuring and 
controlling the quality of some manufac- 
tured materials. By identifying atomic and 
molecular spectra, the basic properties of i 
material can be ascertained at a single 
glance, and without delay. 

Space does not permit going deeper into 
the intricacies of absorption spectroscopy 
and infra-red techniques, of emission- 
spectroscopy and mass spectroscopy, all of 
which are still in the most vigorous develop- 
ment for practical industrial purposes. 

Good practical progress has been made in 
the analysis of solids with X-ray spectro- 
meters, especially in crystalline and mor- 
phous materials where the atoms of each 
element lie in regular spacings, and X-ray 
diffraction can help production men ‘o 
watch process quality unfailingly. |The 
uses to which X-ray spectrometers have 
been put in practice range from control of 
cement manufacture to powder and stability 
of metal alloys, including the effects of heat 
treatment. Such diverse operations as cal- 
cining of lime (to ensure freedom from 
carbonate), and age-hardening of castings 
can be analysed. 

In America, a combination of the Geiger- 
Counter X-ray Spectrometer with the Brown 


Elektronic Potentiometer Strip chart re- 
corder has played an important part in 
development, and in consequence the North 
American Philips research and development 
group have designed a reliable apparatus 
for practical industrial use. 

In an industrial spectrometer the diffrac- 
tion cone is scanned by rotating the counter 
tube across the cone. An electronic ampli- 
fier is used, and beam intensity versus 
dimensional spacing is recorded on a Brown 
Potentiometer Recorder, actuated from 
impulses. 

Gas Analysis Apparatus 

One of the most widely used applications 
of the thermal conductivity measurement of 
mixtures of gases is in the carbon dioxide 
recorder for combustion control of steam 
boilers and industrial furnaces. A recently 


developed instrument of this type produces 
three records in a single strip chart, as shown 
in Fig. 1—namely, gas temperature, CO + Hb. 
and CO.. 





— pao al 


Fig. 1.—CO |-H2z and COz analysed and 
recorded on modern Strip Chart Re- 
corder (Courtesy of Kelvin & Hughes, Ltd.) 


Great efforts are being made, partly by 
the makers of instruments, partly their large 
users in the chemical field, to develop auto- 
matic gas analysers and controllers, as in 
the control of the oxygen content of gas 
mixtures, etc. | Experimental installations 
are already in use, but the instruments seen 
by the writer seem very elaborate and 
costly. It is hoped, however, that auto- 
matic gas analysers and controllers for 
various processes will be available in sim- 
plified form, using electronics and magnetic 
and electric fields, in the years to come. 








886 THE CHEMICAL AGE 


It might be of interest to look into the 
simplest method of electrical flue gas 
analysis for boiler or furnace flue gases, in 
order to visualise possible future develop- 
ments in general gas analysis. As an 
example of a practical and reliable flue gas 
analyser the well-known Elliott instrument 
has been chosen, which is typical of the 
method which compares the electrical con- 
ductivity of gases. In this instance air is 
the second gas. 


The principle of the electrical CO. Meter 
depends on the fact that the thermal con- 
ductivity of CO, is much less than that of 
the other gases normally present in the 
flues (i.e., nitrogen, oxygen, carbon mon- 
oxide and water vapour). The following 
are comparative values of the thermal con- 
ductivity of these gases, that of air being 
taken as a standard at 100. 


Water vapour 4. a 
Oxygen «a 62 
Nitrogen «.. ~ 100 
Carbon monoxide on LS 
Carbon dioxide 2b ae 


If ‘any appreciable amount of CO. is 
present in the flue gases, the thermal con- 
ductivity of the latter will be proportion- 
ately reduced, and this reduction will be an 
accurate measure of the percentage of CO, 
present. 


In order to measure the thermal conduc- 
tivity, a very small quantity of the flue gas 
is continually drawn off from the flues by 
means of an aspirator, and after passing 
through a suitable filter and cooler, is led 
through a metal tube about 4 in. long and 
about }-in. in diameter. A fine platinum 
wire is stretched along the central axis of 
the tube and is warmed by an electric cur- 
rent, its temperature depending on (a) the 
magnitude of the heating current, and (b) 
the thermal conductivity of the flue gas 
surrounding it. The wire actually loses 
heat through the flue gas in three ways, (1) 
by radiation, (2) by convection, and (3) by 
conduction. 


The heating current and consequently the 
temperature of the wire, are intentionally 
kept at a comparatively low figure (about 
100°C.), so that the radiation is inappre- 
ciable; and in a tube of such a small dia- 
meter, convection currents are almost 
entirely absent. 


It. therefore follows that, provided the 


9 June 195] 


heating current is constant, the temperature 
of the wire will depend entirely on the 
thermal conductivity of the flue gas. Now 
the electrical resistance of the wire is pro- 
portional to its temperature, so that if this 
resistance is measured by a ‘ Wheatstone 
Bridge’ the bridge galvanometer can be 
calibrated directly in percentage of CO. 


This instrument is made absolutely inde- 
pendent of fluctuations of temperature in 
the boiler house by fitting a duplicate wire 
and tube, through which air is drawn 
instead of flue gas, and connecting it to the 
opposite arm of the bridge to which the flue 
gas tube is connected. By this means, the 
difference between the resistances of the two 
wires is measured and this depends solely on 
the thermal conductivity of the flue gases. 
In order to make the bridge as sensitive as 
possible, both the air and the flue gas tubes 
are duplicated and are connected up so as 
to form the four arms of the bridge. 


The gas chambers and air chambers are 
drilled in heavy metal blocks to ensure they 
are all at the same steady temperature, and 
by arranging the actual measuring chambers 
as a shunt to the main gas and air flow 
channels, the readings are practically inde- 
pendent of small variations of velocity of 
gas flow. The analysing unit is mounted in 
a metal case which also contains fuses, ter- 
minals, bridge current indicator and adjust- 
ing knobs. The right-hand knob controls a 
rheostat by which the bridge current may 
be set to the value indicated by a red line in 
the small indicator above. The left-hand 
knob is for setting the CO, readings to zero 
before starting up the apparatus, by equal- 
ising the arms of the bridge while drawing 
air through both the gas and air chambers. 


The CO + Hz: Meter resembles the CO. 
meter in some respects, but differs entirely 
in principle. It depends on the heat 
generated when CO and Hb, the unburnt 
components of the flue gases—are burnt in 
air to form CO. and H.O. 


The gas sample, after passing through the 
CO. meter, is mixed with sufficient air for 
complete combustion and then flows through 
a metal tube containing a resistance wire. 
This wire is maintained ‘at a temperature of 
about 450°C., at which it acts as a catalyst, 
enabling the CO and H:z to ignite at tem- 
peratures below their normal ‘ flash points’. 
This reaction is exothermic, that is to say. 
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#TO ASPIRATOR 
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Fig. 2.— Sectional 
diagrams of Elliott 
COz and CO-+- H2 


transmitters 
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it causes heat to be liberated, and as a result 
the wire is still further heated, its conse- 
quent rise in resistance being a measure of 
the unburnt gases present in the sample. 

The heated wire forms part of a Wheat- 
stone bridge, a duplicate wire being pro- 
vided in the comparison air chamber (Fig. 
2). The analysing unit is mounted in a 
metal case which also contains terminals, 
zero adjusting knob and air inlet nozzle. The 
dimensjons of the gas chamber are. such that 
the normal gas velocity for the CO, trans- 
mitter is also correct for the CO + H: meter. 
Where the flue gases are at a temperature 
below 200°C (or 400°F.) an external filter is 
used instead. The combined aspirator and 
cooler is of tubular construction. Cold 
water enters the main body of the aspirator 
and in flowing through the inner tube (A) 
aspirates the gases from the analysing units. 
The gases are drawn from the flue and pass 
up a tube (B) surrounded by the cooling 
water. Air is also drawn at the same time 
up a similar tube (C). Gas and air then 
pass on to the transmitters, but any excess 
of aspiration due to variations of chimney 
draught or water supply is released by 
bubbling through the liquid in the glass con- 
tainer at the top (D), thus enabling aspira- 
tion to be continuously observed. The 
advantages of this construction are indepen- 
dence of head of water supply, independence 
of chimney draught, and the fact that gas 
and air are both brought to the same tem- 
perature and humidity. 


The current supply necessary for the CO: 


Cc 


meter is approximately | amp.. both being 
at 6 volts D.C. 


Moisture in Gases 

Humidity measurement of air is very 
important for the air conditioning of work- 
shops, storage and package rooms, etc., and, 
also, certain chemical processes require the 
drying of gases. The well-known dry and 
wet bulb method of doing this, or measuring 
the ‘psychrometric difference’ or ‘wet 
bulb’ depression has been used for develop- 
ing sturdy and reliable industrial humidity 
meters and controllers. A modern electri- 
cally operated humidity transmitter is shown 
in Fig. 3. The instrument consists of two 
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Fig. 3.— 
Elliott 
Humidity 
Trans- 
mitter 
(Courtesy 
Elliott Bros. 
(London) 
Ltd.) 


Saabs 


dry-bulb resistance thermometers, and one 
wet bulb. Air is continuously drawn over 
the bulbs by means of a motor-driven built- 
in fan in the instrument housing. The 
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psychrometric difference (wet bulb depres- 
sion) is telemetered to the receiving instru- 
ment, which can be an indicator or a strip 
chart recorder. An instrument panel for 
measurement of humidity and CO. content 
of storage rooms reveals at a glance atmos- 
pheric conditions. 

Central control of air conditioning is 
recently more and more performed from 
control panels, which incorporate all the 
instruments for measurement and automatic 
control. The many applications of the hot 
air drying of chemical solids often requires 
closely controlled temperatures and humidity 
conditions. A pneumatically operated tem- 
perature-humidity controller is shown serving 
a drying kiln, and Fig. 4 illustrates the lay- 
out of the control system. A wet and dry 
bulb attachment is placed in the conditioned 
space, and a dual controller actuates one 
diaphragm valve in the heating line, and 
another control valve for admission of spray 
water if humidity drops below the desired 
value. 

Other arrangements on chemical dryers 
use diaphragm lever motors for operating 
air dampers for recirculation of the air, thus 
keeping the air humidity as desired. A 
great future for providing controlled air 
conditions for chemicals, or for improving 
the efficiency of inadequate drying rooms or 
apparatus lies ahead for chemical dryers of 
air. These use adsorbent materials such as 
activated alumina, etc. Fig. 5 shows a dual 
type Lectrodryer for the drying of air piped 
under pressure. The apparatus shown is 
designed for drying 200 cu. metres of free 
air per hour at 100 p.s.i. to a moisture con- 
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tent equivalent to saturation at —20° F. 
Electric heaters for re-activation in the form 
of low voltage elements which also form 
water-cooling passages keep down the tem- 
perature of the adsorbent material during 
operation. Controlled humidity of the air 
is thus achieved, and it is also possible to 
dry gases used in chemical manufacture to 
the desired humidity content. Although im- 
provements have been made in wet and dry 
bulb controllers for air humidity, their use 
is limited to relatively moderate air tempera- 
tures due to the use of the moist wick. The 





Fig. 5.—Dual type Lectrodryer with 
electrical reactivation (Courtesy Birlec Ltd.} 
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problem of manufacture of simple humidity 
controllers for higher warm air temperatures 
still remains to be solved. 

The demand for an automatic Dewpoint 
Hygrometer for industrial purposes has led 
to the recent development of an interesting, 
although somewhat elaborate instrument, 
using photocells and a special D.C. ampli- 
fier. The industrial Elliott Dewpoint Hygro- 
meter has a continuously running re- 
frigerator, which cools a copper block, and 
a small aluminium thimble connected to the 
copper block is cooled by conduction. The 
top surface of the thimble is highly polished 
and illuminated obliquely by a lamp and 
lens system. The air or gas under test is 
directed across the thimble top, by means 
of a jet, and as soon as the thimble is cooled 
to the dew or frost point of the gas, a 
deposit forms on the surface. A photocell 
views the thimble top through another lens 
system and only detects the scattered light 
from the surface. A second photo-cell is 
illuminated directly from the lamp through 
an adjustable aperture (Fig. 6). 

The output from the two photocells is 
amplified by a differential D.C. amplifier 
consisting of a single stage double triode 
thermionic valve. The output from this 
valve is connected to a magnetic amplifier. 
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heater coil wound directly on to the outer 
wall of the thimble. Thus the temperature of 
the thimble is controlled, with a light deposit 
on the surface, to the dew or frost point of 
the gas. The temperature is measured with 
thermocouples embedded in the thimble just 
below its top surface. The reference couples 
are maintained at a constant temperature in 
an oil bath, and the thermocouple output is 
amplified by a magnetic amplifier operating 
an indicator and recorder calibrated in 
degrees centigrade. Both these instruments 
have a full scale deflection of SmA. 

The design follows work by Brewer. 
Dobson and Cwiling (‘Measurement of the 
absolute humidity of extremely dry air. 
Proc. Physical Society, January 1948), and 
its essential parts works as follows: 

The refrigerator Freon gas is compressed 
by a two-stage pump driven by a single 
phase 240 volt, $+ h.p. motor. The com- 
pressed gas is cooled in an evaporator unit 
consisting of a copper block lagged in a cork 
box. The copper block is thus cooled to 
— 50° C., and thermal contact is made with 
the aluminium thimble through a copper 
stem. The Hygrometer Optical Unit con- 
tains the aluminium thimble, lamp and lens 
system, and the two photo multiplier tubes. 
The gas under test is directed over the sur- 







































































which in turn controls the current in a face of the thimble by a jet, and is drawn 
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Fig. 6.—Working diagram of new Elliott Industrial Dewpoint Hygromet er 
(Courtesy Elliott Bros. (London) Ltd.) 
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through the unit by a small fan driven by 
an electric motor. Indication of flow is 
shown on a U-tube manometer. The Hygro- 
meter Amplifier amplifies the output from 
the two photocells, and contains a single 
stage D.C. amplifier, driving a magnetic am- 
plifier, which in turn controls the current 
through a heater winding on the thimble. 

The Power Unit provides the stabilised 
E.H.T. supply for the photo-multipliers and 
the power supply for valve heaters, etc., and 
the magnetic amplifier in the hygrometer 
amplifier. The temperature reference bath 
is a lagged box maintained at a constant 
temperature for the cold junction reference 
temperature of the thermocouples. The 
thermocouples Magnetic Amplifier amplifies 
the output from the thermocouples and 
Operates the indicator and recorder con- 
nected in series. All the units can be re- 
moved individually, for servicing, and inter- 
connections are made with cables and 
sockets which fit plugs mounted on the units. 

The range of dew points which this instru- 
ment can measure is from —40°C. to 

+20° C., with an accuracy of +4°C. and a 

time response of about two seconds. Any 
non-corrosive gases may be passed through 
the instrument, and a dust filter can readily 
be fitted, if the dust content of the gas under 
test is high. It is important that the gas 
should be dust-free before it is passed over 
the thimble surface. The instrument can 
also be used with gases that are above or 
below atmospheric pressure, within the 
limits of +20 in. water gauge. Continuous 
running of the refrigerator unit makes the 
hygrometer suitable for 24 hours-a-day 
operation. The recorder can be removed 
from the cabinet, if it is required to mount 
it separately. 

It should be mentioned that during the 
last years various new instruments have 
been developed for the measurement of the 
moisture content of solid materials. 
Moisture meters are available to determine 
the moisture content of powdery or granular 
materials, of timber, of textile yarn after 
sizing and of paper, etc. Space does not 
allow the description of these in detail, but 
it may be stated that further developments 
seem necessary to produce humidity 
measuring and controlling instruments for 
chemical solids during continuous process- 
ing. Such future developments may one 
day bring, for example, the solution of the 
problem of measuring the moisture content 
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of a powdery or granular chemical pro- 
cessed in a continuous multi-zone conveyor 
dryer, first at the point of entering the first 
zone, then in each drying zone, and finally 
when leaving the hot air dryer. The present 
method of. automatic control of humidity 


and temperature uses the air in each zone | 


as the substance to be controlled, which 1s 
not the same thing at all as using the 
material to be dried as such, during pro- 
cessing. 


Fig. 7.— Outside 
view of Climatic 
Test Cabinet with 
Fulscope Time 
Cycle Controller 
(Courtesy Air Control 
Installations Ltd.) 





An interesting test cabinet for subjecting 
chemicals to all sorts of climatic tests under 
freezing or tropical conditions, and also 
under imitated barometric changes has been 
developed, and is illustrated in Fig. 7. It 
contains a refrigeration unit, a heating unit, 


a motor-driven fan, heating and cooling | 


elements, and air-mixing dampers. A pre- 
determined cycle of events can be auto- 
matically maintained, and repeated if de- 
sired. Fig. 7 shows a Fulscope Programme 
Controller fitted on the outside of the 
climatic test cabinet. The upper cam instru- 
ment contains a cam which has been cut by 
the user in order to reproduce exactly the 
time curve for the controlled factor, what- 
ever it is. 
(To be continued) 





Private Limited Company 

J. F. Marfarlan & Co. has been con- 
verted into a private limited company as 
from 1 June, 1951. The new company is 
now entitled: J. F. Marfarlan & Co., Ltd.. 
and the directors are: D. Rainy Brown. 
B.A. (chairman and joint managing), N. 
Rainy Brown (deputy chairman and joint 
managing), R. H. Mathew and F. J. Bolton. 
B.Sc., F.R.LC. 
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Standardisation in the Chemical 
Industry 


IFTY years ago a London iron and steel 

merchant, Mr. H. J. Skelton, suggested 
that far-reaching benefits might be achieved 
by reducing the unlimited variety of iron and 
steel sections to a carefully framed list of 
agreed stantlards covering all requirements. 
His proposal waS vigorously supported by 
the famous engineer, Sir John Wolfe Barry, 
K.C.B., then president of the Institution of 
Civil Engineers. The movement met with 
an encouraging response and a meeting held 
in February, 1901, resulted in the formation 
of an Engineering Standards Committee. 

Thus originated the British Standards 
Institution, whose Golden Jubilee will be 
celebrated this year by an exhibition at which 
the contemporary benefits of standards, 
standardisation and simplification will be 
graphically represented. This exhibition 
will be staged at the Science Museum, South 
Kensington, London, from June 18 to 28, 
and over fifty major industries using the 
BSI’s services will take part. The inter- 
national affiliations and influence of this 
great British institution will be marked by 
the presence in London during Jubilee Week 
of the presidents and directors of the 
national standards bodies of more than thirty 


» Commonwealth and foreign countries. 


Originally the scope of the Engineering 
Standards Committee was confined to steel 
sections for constructional and similar pur- 
poses; its first achievement being the reduc- 
tion in the number of sizes of structural steel 
from 175 to 113. Examination of other 
engineering products followed, with equally 
striking results. As time went on the 
benefits resulting from intelligent standard- 
isation in the engineering field were so 
obvious that other industries began to ask 
for standards to be developed. 


Main Industrial Groups 


To-day the British Standards’ Institution, 
with its scope formally embodied in a Royal 
Charter, serves four main industrial groups 
—engineering, chemical, building and tex- 
tiles—with sectional committees to cover 
special fields. The work of standardisation 
is carried out mainly by Industry Standards 
Committees, each one representative of the 


D 


manufacturers, distributors, users and pro- 
fessional bodies associated with that par- 
ticular industry. At present there are 54 
Industry Standards Committee and no fewer 
than 2,100 technical and sub-committees. 
Over 2,000 meetings and conferences are held 
each year. 

The institution is entirely a voluntary 
body, formed and maintained by industry 
with the co-operation and support of the 
British Government. Its success is ascribed 
to two main factors. In the first place, the 
procedure adopted ensures that only stan- 
dardisation demanded by both producers and 
users is carried out. Secondly, standards 
are prepared by agreement and accepted by 
all the interests concerned, so that they are 
assured of general adoption before _ being 
issued. 


Twenty Chemical Committees 


Of the 56 Industry Standards Committees 
approximately 20 are concerned either with 
the products of the chemical industry or with 
specialised materials used by chemical manu- 
facturers. There are industry committees 


. dealing with both heavy and fine chemicals. 


Both these committees have issued and are 
preparing standards governing the qualities 
of the end products coming within their 
scope. A Chemical Engineering Industry 
Committee is concerned with specifications 
for materials covering the special require- 
ments of the industry. A separate industry 
committee is working on materials which are 
suitable for use in the petroleum industry. 
In addition, several other committees deal 
with particular groups of products such as 
plastics, rubber, adhesives, oils and fats, and 
tar products. 

The list of British standards covers a wide 
range of coal derivatives such as benzoles, 
creosote, xyloles, phenol, toluoles, etc. In 
the adhesives field standards have been issued 
for various forms of glue, of both natural 
and synthetic origin. British standards for 
oils and fats cover many fish oils for differ- 
ent industrial applications, as well as such 
products as liquid toilet soap. A consider- 
able amount of work has also been done on 
petroleum derivatives such as fuels for oil 
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engines and turbine oils. Certain wood pre- 
Servatives are covered by British standards, 
while another series of standards deals with 
chemicals for electroplating. Many alcohols 
and esters are included in an extensive range 
of standards for organic solvents and allied 
products. 

Many of the standards issued deal not with 
quality, but with the rhethods of testing used 
in the laboratory as a means of assessing 
quality. While most of the quality stan- 
dards are associated with methods of test, 
some standards are concerned only with 
methods of test. Examples of the latter type 
are a comprehensive standard for methods 
of analysis of oils and fats and another one, 
equally comprehensive, which _ specifies 
methods of testing vulcanised rubber. 


Laboratory Glassware 


Of great importance to the chemical indus- 
try are the sections relating to laboratory 
glassware and scientific apparatus. Most of 
the volumetric and general glassware norm- 
ally used in chemical laboratories is 
covered by British standards, while 
much of the past and present work of the 
Instrument Section is also of direct value to 
chemical manufacturers. Codes on tem- 
perature measurement and flow measurement 
have already been issued. Work is proceed- 
ing on the standardisation of various types 
of industrial instruments. 

Another direction in which the BSI 1s 
assisting the chemical industry is by the pre- 
paration of standards relating to raw mater- 
ials such as coal. This work does not come 
under the Chemical Divisional Council, but 
is carried out by the Solid Fuel Industry 
Standards Committee, which is affiliated to 
the Engineering Divisional Council. Stan- 
dards defining methods of analysis for coal 
and coke have been published, as well as 
codes for testing the efficiency of boiler 
installations, steam generating plant, and 
similar installations. 

The attention accorded to specialised re- 
quirements of the chemical industry is well 
exemplified by the recent issue of a provi- 
sional code for the design of fusion-welded 
pressure vessels. This code is intended to 
cover the design of vessels used under all 
pressure conditions in the chemical industry. 
Comments and suggestions for amendments 
were invited from members of the industry 
and work on the preparation of a final code 
is under way. In connection with this code 
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it has been necessary to specify certain steel 
used in pressure vessels, bearing in mind 
the varying temperature conditions which 
they are required to withstand. Corrosion 
resistance is another factor which is some. 
times important when specifying steels for 
pressure vessels. 

Certain needs of the chemical industry 
are covered by other committees operating 
under the Chemical Division. The Rubber 
Committee, for example, is responsible for 
such items as rubber conveyor belts and 
rubber hose. Another section is working 
on protective clothing and gives due atten- 
tion to such special requirements of | the 
chemical industry as acid resistant clothing. 
A Photographic Section is concerned with 
the standardisation of different sizes of 
photographic paper and also deals with 
X-ray film, as well as with certain special 
apparatus used for X-ray examination of 
materials. Many of the ingredients of 
paints have been standardised and a stan- 
dard has been issued for ready-mixed paint) 
Work has also been done on standardisation 
of the quality of gas cylinders for many types 
of gas. 

Of interest to chemical engineers are the 
many standards relating to drawing office 
materials, such as nomenclature of drawing 
instruments and symbols for valves and pipe 
lines, flow meters, temperature and pressure 
points, etc. The chemical industry is also 
benefiting from the institution’s packaging 
code and from the specifications controlling) 
packing materials and containers such as) 
Winchester bottles, carboys, etc. Bearing in 
mind that there is hardly an item in the 
plant and equipment of chemical factories 
which is not specified according to standards 
issued under the Chemical Divisional Coun- 
cil or by the mechanical engineering, steel or 
non-ferrous.sections, it may fairly be stated 
that the British Standards Institution is asso- 
ciated with every aspect of chemical manu- 
facture, from the purchase of machinery and 
raw materials to the inspection and dispatch 
of the manufactured products. 


Emergency Specifications 


As a means of conserving materials it 
became necessary during the war to issue 
several specifications dealing with products 
of an emergency character. Now that con 
ditions of scarcity have returned, appropriate 
committees of the institution are considering 
the existing shortages of certain metals and 
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their effects on national standards. Authority 
has also been received from the Heavy 
Chemical Industry Standards Committee to 
proceed with work on the standardisation of 
the different grades of sulphuric acid. 

To assist the chemical industry a commit- 
tee representative of both the fine and heavy 
sides is working on a recommended nomen- 
clature for chemicals. Nine grades of sul- 
phuric acid, for instance, are known in 
industry by as many as 70 different names. 
It is hoped that these can be reduced to a 
single recommended name for each grade. 
Similar work is being done on a compre- 
hensive series of other materials. 


Standardising Names 


In close liaison with Commonwealth 
countries and the United States, the institu- 
tion is endeavouring to standardise coined 
common names for the numerous pest con- 
trol products, the true chemical names of 
which are often monstrosities. One of the 
newer insecticides, for example, is referred 
to in scientific literature by 11 different 
permutations and combinations of chemical 
terminology, a typical name being bisdi- 
methylaminophosphonous anhydride. The 
institution has recommended ‘that this pro- 
duct should be named ‘ Schradan’ after the 
German scientist Schrader, who pioneered 
it, and this name is already being used by 
the trade. It is hoped that the first list of 
recommended names for pest control pro- 
ducts will soon be published. 

A glossary of terms used in the plastics 
industry will be published in the near future. 
This is regarded as a very important contri- 
bution, because it is hoped that it will not 
only be used in the United Kingdom but will 
also be considered by the International 
Organisation for Standardisation as a 
possible basis for terminology in its work on 
plastics. 

A new project which directly concerns 
chemical manufacturers both as producers 
and as users is the formation of a commit- 
tee to prepare a comprehensive series of 
tests for the chemical analysis and physical 
examination of water. A committee already 
in existence is working on comprehensive 
standard methods for boiler water tests, 
which are intended to serve as a basis for 
different user industries. 

Through the British Standards Institution 
Britain is represented on the International 
Organisation for Standardisation (known as 
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ISO), which has a small headquarters staff 
at Geneva. ISO was set up by the United 
Nations and is affiliated to UNO. It works 
in complete liaison with other international 
bodies (for example, the International Union 
of Pure and Applied Chemistry), and con- 
siders any projects for standardisation which 
are submitted to it by these bodies. About 
thirty nations are represented on ISO. 

ISO’s normal practice is to set up tech- 
nical committees to deal with different sub- 
jects on an international basis. The British 
Standards Institution has been appointed to 
undertake the secretarial work for several 
committees, including those dealing with 
rubber, laboratory glassware, and glass 
cylinders. It is also participating in ISO 
committees dealing with paper, raw materials 
for paints, photography, plastics, concrete, 
chemistry, and materials used in the petro- 
leum industry. 

When it is decided that the United King- 
dom should participate in the work of an ISO 
technical committee, a national committee is 
formed which consists of completely authori- 
tative representatives from the industry con- 
cerned. The British Standards Institution 
then acts as organising agency for the com- 
mittee’s meetings and as the channel through 
which the discussions and recommendations 
made can be put to the appropriate ISO 
committee. These committees meet at inter- 
vals of perhaps a year and the United King- 
dom is represented by a delegation consisting 
of members of the industry who are expert 
in the particular matters under discussion. 

In general, the method of international 
approach is for representative teams to con- 
sider first terminology, then methods of test, 
and finally—when methods of test have been 
agreed—standards of quality are examined. 

It is scarcely necessary to stress the value 
of United Kingdom participation in the work 
of these committees, particularly at present 
when the export drive is an all-important 
feature in the national economy. 


Huge Expansion Programme 


The Dow Chemical Company, Midland, 
Mich., plans to spend $100,000,000 on a 
company-wide expansion programme in its 
next fiscal year, which began on 1 June, the 
firm’s president announced recently. Half 
the amount will go towards the expansion 
of the Texas division at Freeport. 
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Follsain-Wycliffe Foundries, Ltd., and 
Varatio-Strateline Gears, Ltd., announce 
that Mr. T. R. Taytor, of 51 Netherpark 
Avenue, Netherlee, Glasgow, S.4 (telephone 
number Merrylee 4213), has been appointed 
their Scottish representative. 


The KING OF SWEDEN was elected an 
honorary member of the Linnean Society at 
its anniversary meeting held recently in 
London. The Linnean gold medal was 
awarded to Dr. THEODOR MorTENSEN, of 
Copenhagen, and accepted on his behalf by 
the Counsellor of the Danish Embassy. 
PRoFEssor F. E. FRITSCH was elected presi- 
dent for 1951-52. 


Thomas Tyrer & Co., Ltd., Stirling Chemi- 
cal Works, Lendon, E.15, have announced 
that Mr. W. Turcan retired on 31 May. Mr. 
Turcan has been managing director for the 
past nine years but his association with 
Thomas Tyrer & Co., extends over a period 
of almost half a century. 

He is succeeded by Mr. A. W. R. CHAND- 


LER and Dr. J. S. PEDDER, who will occupy © 


the position of joint managing directors. 


Mr. RICHARD CLEMENTS, who for the past 
three years has been Press and Public Rela- 
tions Officer for Exide and its associated 
companies, is giving up this position from 
the end of June. Mr. Clements was 
formerly editor of THE CHEMICAL AGE 
and science correspondent of the Daily 
Mirror. He will not, however, be cutting 
himself off altogether from journalism as he 
is to work on a new edition of Tilden’s 
‘Chemical Discovery and Invention in the 
Twentieth Century.’ 


The Industrial Pest Control Association 
has announced that the following officers 
have been chosen for the year 1951-52:— 

President, S. W. HEpGcock, Chelsea Insec- 
ticides, Ltd.; vice-president, DUNCAN R. 
LeitcH, Ratsouris, Ltd.; hon. treasurer, 
S. F. SPRANGE, The London Fumigation Co.. 
Ltd.; hon. auditors, C. L. CLAREMONT, 
Rodent & Insect Pest Destruction Co., and 
G. P. PoLLarD, Petrochemicals, Ltd. 

The Executive Committee will consist of 
Messrs. T. A. ACTON (Pesticidal Services 


(Ireland), Ltd.), G. A. Emery (The Murphy 
Chemical Co., Ltd.), K. F. Goopwin-BalLey 
(Cooper McDougall & Robertson, Ltd), 
L. F. Hunt (Shell Chemicals, Ltd.), Cf 
STUART KREGOR (W. Edmonds & Co., Ltd) 
and Dr. F. P. Coyne (ex-officio) (Imperial 
Chemical Industries, Ltd.). 

Mr. W. A. WILLIAMS, M.B.E., B.Sc., will 
continue as secretary. 





Mr. S. C. TyRRELL, F.C.W.A., F.LLA! 
local board director and chief accountant! 
of Newton Chambers & Co., Ltd., Sheffield 
ironfounders, engineers and chemical manu- 
facturers, was elected president-designate of 
the Institute of Cost and Works Account- 
ants at the annual general meeting which 
took place recently at the Dorchester Hotel, 
London. 


The management of Bayer Products Ltd. 
has appointed Mr. L. M. SPALToN, B.Pharm., 
M.P.S., to the Board of Directors, effective 
from 1 June. Mr. Spalton will, as hereto- 
fore, continue to supervise the pharma- 
ceutical and veterinary sales in Great 
Britain and Eire. 





New Sulphur Dioxide Plant 


CANADIAN eIndustries, Ltd., 
nounced it will erect a new plant at Copper 
Cliff, Ont., to produce liquid sulphur dioxide 
from by-product gases arising from the 
operation of the oxygen flash smelting pro- 
cess recently developed by the International 
Nickel Company. 


The plant has been made possible as al 


result of extensive research and exploration 
by C.LL., and Inco, directed towards the 
commercial utilisation of waste fumes from 
the giant smelter. When the new plant is in 
operation it is expected to produce in the 
neighbourhood of 90,000 tons of liquid sul- 
phur dioxide per year. 

Liquid sulphur dioxide is not made in 
Canada at the present time although C.LL. 
produced it in relatively small quantities 
from 1932 to 1945. Supplies are now 
obtained from the U.S.A. but consumption 
is small due to its high cost. 
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The Chemist’s Bookshelf 
Aurphy 
BAILEY - 
Ltd.) 

1), Ch SYSTEMATIC ORGANIC CHEMISTRY. 4th Edi- and a description of the use of motor and 

“ Ltd.}p tion. By W. H. Cumming, I. V. Hopper diffusion pumps would have been welcome. 

nperialy and T. S. Wheeler. Constable & Co., The section dealing with chromatography 
af Ltd., London. Pp. 556. 37s. 6d. was also very short, being less than one 

te wilt More than a generation of chemists has page, and was not particularly helpful. The 

) passed from student to lecturer, research chemical section, however, has been brought 

“LLAL worker or industrial chemist since this book up-to-date in a complete and comprehen- 

yuntani! WaS first published, and many of our sive manner the only serious omission being 

heffield) Present-day professors and even Fellows of the reactions of acetylenic compounds.— 

manu-) the Royal Society were students when the J.R.M. 
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first edition appeared in 1923. It is a 
silent tribute to the vitality of this student’s 
textbook that to-day, in the age of paper 
shortages and restrictions, the publishers 
have felt justified in bringing out a fourth 
edition. It is interesting to speculate why 
this should be so and why this book has 
survived when so many others have perished. 
One of the reasons must lie in the authors’ 
arrangement of the subject matter, which 
probably novel in 1923, has had the com- 
pliment of imitation by other writers 
notably among the Americans. This style 
was a reaction from the ‘Mrs. Beeton’s’ 
type of presentation in laboratory textbooks 
and though far from easy to follow at first 
glance, had the merit of developing the 
‘research mentality’ and of providing a 
direct extension of theoretical chemistry in 
laboratory practice. 

Other contributory factors were the sec- 
tions on the use of the library, costing and 
the use of apparatus. In the present edi- 


} tion the authors have made a number of 


additions and alterations. The section 
dealing with analysis now contains a des- 
cription of the micro-methods of determina- 
tion of carbon and hydrogen, the halogens 
and sulphur in place of the semi-micro and 
macro methods previously included. This 
appears to be a questionable step since the 
micro technique is a somewhat lengthy one 
to acquire and it is unlikely that the student 
will find time to fit a course into his already 
overcrowded timetable. On the other hand 
the sections dealing with distillation under 
reduced pressure and fractionation seemed 
to be unduly curtailed. These are invalu- 
able techniques which are used continually 


A TExT Book OF PHYSICAL CHEMISTRY. By 
Sylvanus J. Smith. Second Edition. 
MacMillan and Co., Ltd., London. Pp. 
354. 9s. 6d. 

This text book, which is a new edition 
of.one first published in 1936, is primarily 
intended to cover the ground required for 
the Higher School Certificate Examination 
and might, therefore, have teen better des- 
cribed as an introduction to physical 
chemistry. In order to remain abreast of 
modern advances new sections have been 
added on the quantum theory, chain reac- 
tions and complete dissociation. The 
physical properties of gases, liquids and 
solutions are well described with many 
useful diagrams and figures and, for an 
elementary text, there is a very full account 
of the properties of the colloidal state. On 
the other hand, the opportunity to bring up 
to date the section on acids and bases has 
not been grasped and the very real advan- 
tages in unification and_ simplification 
offered by the concepts of Lowry and 
Brénsted have thereby been lost. The sec- 
tion on reaction kinetics is somewhat lack- 
ing in clarity and few readers will te satis- 
fied with the statement that the simplest 
equation, by which the whole course of a 
reaction may be represented, is called the 
stoichiometric equation, and the number of 
molecules appearing on either side of such 
an equation is the order of the reaction. 
There is an adequate number of numerical 
problems for solution by the reader and due 
attention is paid to the technical and indus- 
trial applications of the principles discussed. 
—R.C.P. 
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Nickel Price Increases 

The International Nickel Company of 
Canada, Ltd., and its associated company 
The Mond Nickel Company, Ltd., announce 
that, consequent upon the considerable and 
continued rise in costs, their prices for 
nickel have been increased, effective 1 June, 
1951. The Mond Nickel Company is rais- 
ing its price for refined nickel in the U.K. 
to £454 per ton delivered works, with 
appropriate increases for other countries. 


Export Restrictions Remain 

Since 1 April this year, exports of semi- 
manufactures of copper and copper alloys 
have been restricted to approximately half 
the rate prevailing in the first six months of 
1950. Because of the continuing world 
shortage in the supply of the raw materials 
involved, and the high level of demand for 
these semi-manufactures for essential pur- 
poses, it is announced by the Board of 
Trade that these restrictions are to be ex 
tended in the same form for a further 
period of three months from the end of 
June. Another announcement will be made 
before the end of September. Exports of 
semi-manufactures of zinc will continue to 
be permitted only in exceptional circum- 
stances. 

Sulphur Plans Perfected 

Henry Balfour & Co., Ltd., of Leven, 
Fife, chemical, food and gas engineers, have 
perfected plans for the development of a 
new range of units to recover sulphur from 
coal gas. It is also planned to produce 
similar equipment to recover sulphur from 
blast furnace gas in steelworks and flue 
gases from power plants. This work, which 
has been speeded up in view of the current 
scarcity of sulphur, has been under way 
for a considerable period, under the super- 
vision of Dr. Bahr, formerly of I. G. Farben- 
industrie. Licences have been acquired by 
the company for the manufacture in Britain 
of plant to his designs and processes and 
it is hoped to make a start within some three 
months’ time to actual production. The 
move will not mean any immediate increase 
in sulphur supplies but rather a long-term 
policy of recovery and maximum utilisation. 
The steel industry and gas works are already 
showing interest in the project. 


U.S. Contract for Simon-Carves of 

A contract worth over £1 million has been | 
secured in competition with leading 
American and Continental firms, by Simon- 
Carves, Ltd., of Cheadle Heath, Stockport. 
The order is for building a battery of 40 
coke-ovens at St. Louis, Missouri, U.S.A., 
for the Great Lakes Carbon Corporation, 
one of the largest American manufacturers 
of carbon electrodes for steel furnaces. The 
coke-ovens, which will carbonise 530 tons 
of coal a day for the manufacture of high-} 
grade foundry coke, will be of entirely 
British design and materials and will be con- 
structed under British supervision. 

ASLIB Conference 

Discussion on the formation of a Mid- 
lands branch of the Association of Special 
Libraries and Information Bureaux will be 
one of the main topics at a one-day con-/ 
ference of its Northern branch to be held 
at Birmingham on Thursday, 14 June. The 
morning session will be devoted to a paper 
by E. B. Uvaror, technical information 
officer, Courtaulds, Ltd., Coventry, on 
‘Some Classification and Indexing Problems 
in an Industrial Information Bureau.’ 

Law and the Business Executive 

Mr. F. W. Oakley, chairman of the Insti- 
tute of Industrial Administration will speak 
on ‘Law and the Business Executive’ at a 
meeting of the London Centre Students’ and 
Graduates’ Section to be held in conjunc- 
tion with the London Centre Education 
Committee. at Management House, Hill 
Street, London, W.1, on Friday, 15 June at 
7.0 p.m. The meeting is open to all who 
are interested in management, and the lec- 
ture will be of assistance not only to 
students but also to practising executives. 

KID Exemptions 

The following chemicals have been 
exempted from Key Industry Duty for the 
period 4 June to 19 August, 1951: 
Ammonium bromide, dichlorodiphenyltri- 
chloroethane; diethylaminoethyl alcohol; 
4-6-dinitro-o-cresol (OH=1), a nitrocresol; 
lithium chloride; p-nitraniline; 2-nitrodi- 
phenylamine; p-toluenesulphonamide; _ tri- 
ethanolamine. The Order is the Safe- 
guarding of Industries (Exemption) (No. 6) 
Order, 1951, published as Statutory Instru- 
ments, 1951, No. 946. 
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‘DEMINROLIT WATER’ 











PERMUTIT 


ION large or small quantity, but the high cost makes 


EXCHANGE it uneconomical, you need *‘Deminrolit Water’. 


Equal in quality to distillate, it is produced at a 


If your process calls for distilled quality water in 


fraction of the cost by ‘Deminrolit’ lon Exchange. No 
heat or steam required ; all metallic solids removed by passage 
through ion exchange material. Plant available in all sizes from 


smali portable units to large fixed installations. 


For full technical information write to :— 








PERMUTIT Company, Limited /’ 
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- OVERSEAS . 





Brazilian Refinery 

A petroleum refinery with a daily capacity 
of 20,000 barrels is to be set up at Capuava, 
near S. Paulo, by Refinaria e Exploracao de 
Petroleo Uniao S.A. Refining plant is to 
be obtained from the U.S.A. 

May Produce ‘Sponge’ Iron 

The Norwegian Ministry of Industry 
States that negotiations are in progress 
between Norwegian and foreign inter- 
ests with a view to producing so-called 
sponge or porous iron in Norway. Sponge 
iron is a product achieved as the result of 
many years of experiments by a Swedish 
engineer, Martin Wiberg, and is very suit- 
able for manufacturing quality steel. A 
plant for producing sponge iron may be 
erected at Larvik in South Norway. 

Paper from Eucalyptus 

A Canadian corporation is to set up a 
factory near S. Paulo in Brazil for the manu- 
facture of paper from cellulose derived from 
eucalyptus wood. The corporation plans to 
plant three million eucalyptus trees this year 
and a total of twelve million over the next 
four years. Production of paper is to begin 
in 1953, and will ultimately be at the rate 
of 150 tons a day. 

Undergoing Expansion 

A ten-fold expansion in Israel’s chemical 
industry is underway according to Jan M. 
Fanto, chemical engineer and New York 
manager of Fertilisers & Chemicals, Ltd., 
Haifa, Israel. ‘The chemical industry of 
Israel is small at present’, Mr. Fanto said, 
‘and the plants which we will enlarge for 
sulphuric acid and superphosphate manu- 
facture in addition to the new ammonia and 
compound fertiliser plants will increase our 
production ten times. ‘This project,’ he 
said, ‘is extremely important, as it will help 
maintain the standard of living of the Israeli 
nation and will save about $6,000,000 each 
year, also it will allow us to export approxi- 
mately $1,500,000 worth of fertilisers 
annually.’ 

Established in 1946, the company’s ex- 
pansion programme is scheduled for com- 
pletion in 1953. Prior to joining Fertilisers 
& Chemicals, Ltd., Mr. Fanto served as 
plant manager of Nitrogen Fertilisers, Ltd., 
a British firm. 


Butanediol From Sugar Beets 

Some of the automobile anti-freeze of the 
near future may be made of sugar beet 
molasses. 

Canadian Government scientists with the 
National Research Council have found a 
way through fermentation, to convert this 
cheap and plentiful by-product into butane- 
diol, ‘a valuable and versatile chemical. 

Now, the scientists say, the process is 
available for some industrialist to use. A 
plant to produce butanediol this way would 
cost something more than $2,500,000. The 
production cost would be around 23 cents a 
pound. 


Extensions Planned 

The Brazilian Government is planning an 
extension of the oil refinery to be erected at 
Cubatao in the State of S. Paulo, as well as 
similar installations in the States of Rio de 
Janeiro and Bahia, in order to bring Brazil’s 
total refining capacity up to 160,000 barrels 
daily, which would cover the bulk of the 
country’s requirements. In addition, 
Brazil’s deposits of bituminous schist are to 
be developed; a daily output of 10,000 


barrels of fuel from that source being 
envisaged. 
Application of Cerium 
Certain ‘difficult-to-work’ high alloy, 


corrosion resistant and heat resistant steels 
can be transformed, it is claimed, into pro- 
ducts that can be readily hot worked by 
means of a new method discovered by the 
Carpenter Steel Company, Reading, Penn- 
sylvania. The new method, which calls for 
the proper application of cerium, a rare- 
earth element, makes it possible to produce 
the difficult steels in bar, rod, sheet and 
tube forms. Cerium is’ obtained domestic- 
ally from Florida, California and Idaho, 
but is also found in Brazil and _ India. 
According to the company’s metallurgists 
the discovery should enable the steel in- 
dustry to produce greater quantities of hot 
workable alloys for many applications such 
as heat resistant baffles and shields, heat 
resistant parts for jet and turbo-jet aircraft, 
and heat and corrosion resistant valves for 
internal combustion engines. 
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PACKAGING PROBLEMS Pp F 
The problems connected with efficient pack- 
aging are well known to us, associated as they 0 

are with transport risks, pilferage, leakage ‘7 l 

and other hazards. We have solved very 
many problems during the past 80 years 
and offer you the benefit of our wide and 

lengthy experience. Our facilities for Packa es P Propria te 


high-class printing are at your disposal. De 
Ople 


READS LIMITED 

Orrell House, Orrell Lane, Walton, Liverpool, 9. ‘Phone: Aintree 3600 

227 Grand Buildings, Trafalgar Square, London, W.C.2 

Also at Glasgow, Belfast and Cork PRTC el 
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Publications & Announcements 


ALUMINIUM’s wide range of applications 
and the growth of the industry since 1886 
are strikingly demonstrated in London at the 
South Bank Exhibition of the Festival of 
Britain. From the vast Dome of Discovery 
and the Skylon, to production processes, and 
various industries such as farming, food, and 
packaging and transport, many examples are 
quoted and illustrated in ‘The Aluminium 
Courier’ (No. 15, May), published by the 
Aluminium Development Association. 


* * * 


CHROMATOGRAPHIC adsorption is now 
well established as a means of both quanti- 
tative and qualitative analysis. Its chief uses 
include resolution of mixtures into their 
components; purification of substances; com- 
parison of substances suspected of being 
identical; concentration of materials from 
dilute solutions; and identification and con- 
trol of technical products. In a leaflet now 
available from Quickfit & Quartz, Ltd., of 
Stone, Staffordshire, it is shown that many 
separations hard to accomplish by classical 
methods of analysis are now possible by 
chromatographic adsorption. The glassware 
illustrated has been designed to provide 
equipment capable of being rapidly assem- 
bled and having the advantages of apparatus 
built up from interchangeable units. Another 
leaflet just issued by the company deals with 
ground-glass joints, and stresses that one or 
two spherical joints included in an assembly 
will overcome any difficulties due to rigidity. 


* * * 


TECHNICAL Booklet No. 8 of the Fire 
Protection Association just published deals 
with spontaneous heating and ignition in 
stored palm kernals. This spontaneous 
combustion seems to be caused by one of 
three processes: oxidation of the palm 
kernel fat by the air; heating to about 70°C. 
through the activity of micro-organisms 
under damp conditions, when oxidation is 
accelerated to ignition point; or the produc- 
tion during this fermentation of some spon- 
taneously inflammable material. The last 
explanation is taken as the most probable, 
but experiment has not yet been able to 
confirm this. It seems imperative to keep 
the kernels dry. 


SALT production and quality are discussed 
by E. Hirzal in ‘Escher Wyss News’ (Vol. 
21/22) published by Escher Wyss, Ltd., 
Zurich, Switzerland. The demands of the 
chemical industry for salt of high purity and 
fine grain called for special design in evapor- 
ation plant. Evaporators built either as 
thermo-compression units or on the multiple- 
stage basis are described and _ illustrated. 
Practically every chemical process, in one 
or other of its phases, needs the clarification 
of liquids, separation of mixtures of liquid 
and solid matter, the drying of salts and so 
on. Centrifuges of large output are the 
subject of an article by E. Ruegg in the same 
volume. 
om * ok 

AN interesting little booklet which endeav- 
ours to present science in an intelligible and 
interesting fashion to the layman is ‘ Spot- 
light on Science, No. 1’, by Dr. J. Gordon 
Cook. This is the first of the series in pre- 
paration by Dr. Cook, and it makes a wide 
variety of subjects very interesting to read 
about. None of the things it mentions are 
very comprehensively or analytically dealt 
with, but they do, probably, what they set 
out to do, and that is stimulate the layman’s 
interest without bogging him down in a 
morass of molecules, atoms and chemical 
ideas that obscure rather than enlighten any- 
one who is not brought up to them. This 
issue contains articles on such varied and 
topical subjects as the South Pole and its 
potentialities, V.H.F. radio, fluorine plastics, 
the electronic computer, and monosodium 
glutamate. Also in it are short news 
features on weather forecasting, mineral 
resources of the sea, photosynthesis, wool, 
trace elements in food, sugar and anti-radia- 
tion chemicals. It is very difficult to gauge 
the amount of simplification required in this 
sort of work, as every layman has a different 
knowledge of how science works, but .this 
booklet makes an interesting start. One 
small criticism—there is no table of contents 
to wet the appetite, and—might it not help 
sales to exhibit these in some form on the 
outside cover? There are so many exposi- 
tions of science these days, in the Press and 
on the bookstalls, and the word ‘science’ 
may not be enough any more to make the 
layman snatch a book up and devour it 
under the eyes of the bookseller. 
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Next Week’s Events 


TUESDAY 12 JUNE 


Incorporated Plant Engineers 
Manchester: Engineers’ Club, Albert 
Square, 7.15 p.m. ‘Maintenance of Indus- 
trial Instruments.’ 


THURSDAY 14 JUNE 


Incorporated Plant Engineers 

Newcastle-on-Tyne: Roadway House, 8 
Oxford Street, 7.30 p.m. ‘ Industrial Photo- 
graphy.’ 

The Royal Society 

London: Burlington House, Piccadilly, 
W.1, 4.30 p.m. Professor Sir Cyril Hinshel- 
wood: ‘Some Researches on the Physical 
Chemistry of Bacterial Cells.’ 





London Market Report 


There has been no slackening in the 
demand for the general run of indus- 
trial chemicals during the past week and out- 
put continues to be fully absorbed. A 
good volume of export inquiry has been 
maintained and on the home market there 
has been a heavy call from consumers in the 
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textile dyeing and bleaching trades. Price 
increases received too late for last week’s 
report include copper sulphate, borax and 
boric acid, the last mentioned items being 
advances by £2 10s. and £3 per ton respec- 
tively. An increase of approximately 30 
per cent in the maximum prices of all grades 
of ground sulphur is permitted as from 1 
June. There have been no new features in 
the coal tar products market and it is not 
difficult to find buyers for available mater- 
iai.. The export demand for cresylic acid 
is fully sustained and naphthalene continues 
in strong request at the recently advanced 
prices. 


BPP AA AMAA 


EXCLUSIVE DISTRIBUTORS SOUGHT § 
FOR NY 
Patented Glandless Diaphragm Valves § 
While mainly used for the chemical, food, 
paper and ceramic industries, they are equally § 
suitable for many other industrial applications. 
Distributors will be considered who are well § 
connected and have a technical sales staff with 
previous experience in § 
industrial appliances. § 
—~ 


Write to :—Box 411 
‘* Longterm Policy ’’ C. P. Wakefield 
Ltd., 153, Fleet Street, E.C.4. 
BAA QO2QA2Q222221 re 


marketing special 


DPMAAAMAMO1 


§ 
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CLASSIFIED 


ADVERTISEMENTS 











SITUATIONS VACANT 





SITUATIONS VACANT 





number of vacancies exist for MALE LABORATORY 

ASSISTANTS. Higher Schools certificate or Matricu- 
lation, with some laboratory experience. Age 20-25. 
Starting wage £4 10s. to £7 15s. per week, according 
to age, qualifications and experience. Applications. 
to Laboratory Manager, The Fullers’ Earth Union Ltd., 
Copyhold Works, Redstone Hill, Redhill, Surrey. 


CHEMICAL ENGINEER required for senior position in 
London, with group of well-known chemical engineers. 
Applicants should have University Degree, A.M.I.Chem.E. 
or equivalent, plus several years experience in the 
industry. Work entails design and commissioning of 
chemical plants. Contributory Pension Fund. Lun- 
cheon facilities. Salary according to qualifications and 
experience. Write, giving full details, including salary 
required, experience, etc. Box No. C.A. 3018, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


HEMICAL ENGINEER. Well known and expanding 

Anglo-Americsn engineering and contracting firm in 
City of London requires Chemical Engineer with Honours 
Degree or its equivalent, together with some refinery and/ 
or industrial experience. The position presents excellent 
prospects for candidate possessing, in addition to the 
required academic qualifications and experience, theability 
to express his thoughts and ideas both orally and in 
reports, and a keen desire to keep abreast of latest 
developments in this profession, both theoretically and 
practically. Good starting salary commensurate with 
qualifications and age. Write in strict confidence giving 
full details of education, qualifications, experience, age 
and present salary, to Box Z.D. 3&9, Deacon’s Advertis- 
ing, 36 Leadenhall Street, London, E.C.3. 


HEMISTS are invited by the Ministry of Supply to 

apply for appointments in the undermentioned grades at 
the Radiochemical Centre, Amersham, Bucks., to be con- 
cerned with the synthesis of compounds labelled with radio- 
active isotopes, particularly Carbon-14, and with allied 
research problems. Grade and entering salary will be 
determined according to age, qualifications and experi- 
ence within the following ranges: (i) Senior Scientific 
Officer, £670-£860 with F.S.S.U. benefits. (ii) Scientific 
Officer, £380-£620 with F.S.S.U. benefits. (iii) Senior 
Experimental Officer, £705-£895 (minimum age 35). 
(iv) Experimental Officer, £495-£645 (normal minimum 
age 28). (v) Assistant Experimental Officer, £220 (at 
age 18),-£460. Rates for women somewhat lower in all 
grades. For (i) and (ii) candidates should have a 1st or 
2nd Class Honours Degree in chemistry or equivalent 
qualification and for (i) they should be at least 26 years 
of age with appropriate post-graduate research experi- 
ence. Minimum acceptable qualification for (iii) (iv) and 
(v) is Higher School Certificate with chemistry as a 
principal subject, or equivalent, but higher qualifications 
in chemistry would be an advantage. Substantial 
experience in synthetic organic chemistry or in inorganic 
chemistry of the rarer elements is desirable for the senior 
posts. Experience in non-ferrous metallurgy is required 
for one post. Write for application forms to the 
Ministry of Labour and National Service, Technical and 
Scientific Register (K), York House, Kingsway, London, 
W.C.2, quoting F.3 5/5 /A. Closing date 21 July, 1901, 
H.Q. 1138-30. 5/51. A.B. 


ACANCIES exist for ASSISTANTS, aged 28-30, with 
some chemical laboratory experience for research de- 
partment in Epsom. Education up to Inter. B.Sc. standard 
or equivalent. Shift work involved. Non-contributory 
pension scheme and good prospects. Box No. C.A. 3017, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


ULLY qualified ENGINEER required for the control 

of a large design office in London by an Anglo-American 
engineering firm engaged upon the design and con- 
struction of large chemical plants in the United Kingdom 
and Europe. Applicants must have had extensive 
drawing office experience in the co-ordination of mechani- 
cal, electrical and civil engineering work. A knowledge 
of chemical engineering is desirable. B.Sc., degree or 
equivalent essential, and full membership of appropriate 
Professional Institution desirable. 

The post offers scope for considerable further advance- 
ment and the starting salary will depend upon qualifica- 
tions and experience. Write, in confidence, giving details 
of education, qualifications, experience, age and present 
nt to Box No. 67, c/o Browns, 37, Tothill Street, 


PETROCHEMICALS LIMITED invite applications for 
the following vacancies :-— 

DRAUGHTSMAN with National Certificate in Mechani- 
cal Engineering. Experience in welded structures, 
vessels, pipe work and steam, water and general chemical 
installation desirable. Salary in accordance with 
A.E.S8.D. scales. 

PLANT ENGINEERS for the planning and supervision 
of maintenance work. Knowledge of chemical engineering 
and not less than five years’ practical experience on heavy 
chemical plant are essential. Salary according to 
qualifications and experience. 

Applications should be made in writing to: THE 
PERSONNEL MANAGER, PETROCHEMICALS LIMITED, 
PARTINGTON INDUSTRIAL ESTATE, URMSTON, 
MANCHESTER. 


ORKS MANAGER required by the Division of Atomic 
Energy (Production), Ministry of Supply Factory, 

Capenhurst, near Chester, to be responsible for the 
operation of a large chemical engineering plant engaged 
in the production of atomic energy material. The process 
is a novel one involving unusual techniques in plant 
operation. Candidates must have either (a) an Honours 
Degree in Engineering or Corporate Membership of the 
Institution of Mechanical or Electrical Engineers, or 
(b) an Honours Degree in Chemistry or Physics and 
Associateship of the Royal Institute of Chemistry or the 
Institute of Physics, as appropriate. They must have had 
wide experience of technical management of plants 
operating industrial chemical processes and of the manage- 
ment of industrial and non-industrial staffs. A sound 
appreciation of modern methods of process and cost 
control, as well as a thorough knowledge of methods for 
dealing with toxic hazards, is essential. 

Salary will be assessed according to qualifications and 
experience within the range, £1,420 to £1,650 a year. 

The successful candidate will be required to serve an 
initial period of approximately 12 months at M.O.S. 
Factory, Springfield, Salwick, near Preston, and a house 
near Chester will be available (if the candidate is married) 
within a short time after appointment. 

There is a voluntary Superannuation Scheme. 

Applications to, Ministry of Supply, D.At.En.(P), 
Risley, near Warrington, Lancs, quoting reference CB/3. 
Rs.6982. 25/5/51. MNW 





“WORKING NOTICE | 





HE Proprietor of British Patent No. 481100, entitled 

** PROCESS FOR SEPARATING SOLUBLE AND 
VALUABLE CONSTITUENTS FROM SYLVINITE ORES 
AND PRODUCT uR PRODUCTS OBTAINED THERE- 
BY,’’ offers same for license or otherwise to ensure 
practical working in Great Britain. Inquiries to Singeo 
Stern & Carlberg, 14 E. Jackson Boulevard, Chicago, 
4, Illinois, U.S.A. 
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FOR SALE 


FOR SALE 





VARIOUS MIXERS FOR SALE 


BA¥> CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, etc. 


A FILTER PRESS, ny in. square, fitted with 42 C.I 
plates, centre fed. 


1g, 24 and 3} size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
— and one size 3W Miracle GRINDING 


meres 3-sheet No. 1 size ban ine pd gga DRESSING 
ACHINE for dry Lpeseee 
Gardner Bize “G” RAPID SIFTER ond MIXER, belt 
and gear driven. 
Two Gardner RAPID MIXERS only, 40 in. long, 14 in. 
wide, one provided with small separate. A.C. 


Motor. 
Four ROTARY BOWL MIXERS, 5 ft. diam., cast iron 
built, inclined agitators, by Baker Perkins. 


One Broadbent under-driven HYDRO EXTRACTOR 
self-balancing type, with self-contained A.C 
motor. 


Two FILTER PRESSES, fitted recessed C.I. plates, 40 in 
square, 2} in. thick, centre fed, to make 11 cakes 
per Press 


One Lilleshall FILTER PRESS, fitted 18 C.I. plates, 36 in 
square, and 19 C.I. frames, with side inlet, side 
enclosed delivery and usual fittings. 


Kek GRINDING MILL, ag in type, with grinding 
discs 13 in. diam., including circular delivery 
bin with single outiet. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
53 in. by 45 in. by 36 in. deep. 


No. 200 O nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
whee — and hand-operated screw tilting 
gear. chine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘‘U’’-SHAPED MIXER, 
steel built, riveted, mae-uring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. lo: g by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
oad of spur gears, with countershaft, fast and 
loose belt pulleys, outer bearing and ‘plug cock 





type outlet at the opp end, d on 
two cradles fitted to two R. $. J. "running from 
end to end. 


Further details and prices upon application 


Write RICHARD SIZER LIMITED, ENGINEERS 
CUBER WORKS, HULL 


Cranes, ANIMAL and VEGETABLE, horti- 
cultural, burning, fil fecting, medicinal, 
mow gr ; also lumps groun ‘and granulated ; estab- 

lished 1830; contractors to H Government.—THo8. 
Hri1-Jongs. Ltp., “ Invicta ” ills, Bow Common Lane, 
London, E. Telegrams, “ Hilljones, Bochurch, London, 
‘elephone 3285 East. 


600 


CHEMICAL PLANT 


Kee pot type PEBBLE MILL with two 2 gal. con- 
tainers. Motorized 400/3/50. Grinding media 
included. 

2 steam jacketed ROTARY VACUUM DRYERS, each 
17 ft. 3 in. by 4 ft. 6 in. diam. Manhole in barrel 
with cover. Mounted on roller tracks and driven 
through glanded trunnion bearings. Discharge 
through 8.J. chamber. 

TWIN ROLL FLAKING M/C by Bertram, with C.I. rolls 

60 in. by 28 in. diam. Drive through helical 
gearing from 4 4$-h.p. reduction gear box ratio 
160-35. Rolls suitable for 40 lb. pressure. 

TUNNEL KILN by Incandescent Heat Co. Effective 
length 104 ft. 11 in. Overall length of Pusher 
Gear, etc. 130 ft. Three zone temperature control 
with Foster Instrument Panel, Pusher Gear Fans, 
trunking, etc. Arranged for gas firing, suitable 
max. temperature 1400°C. Working width tunnel 
3 ft. 10 in. Including 32 bogies. 

2 vert. cyl. MIXERS, 3 ft. diam by 6 ft. 8 in. deep, on 
straight with 9 in. cone bottom to 2 in. diam. 
outlet. Vert. shaft, propellor type agitators. 
24 in. o.d. int. steam coils. Vessels T/E. flat 
bolted cover with 3 in. and two 1 in. connections. 
15 in. diam. manhole in side. 

Horizontal single trough STEAM JACKETED MIXERS by 
Scott. 14 in. long by 4 ft. 6 in. deep by 4 ft. 6 in. 
wide. Of rivetted M.S. W.P. 50 Ib. sq. in. 
Totally enclosed with 24 in. by 18 in. manhole in 
cover. F. and L. pulley drive, through worm 


gearing. 
Horizontal TROUGH MIXER 18 in. by 19 in. by 25 in. 
-— with gate type agitator. Hand tilting. 
Motorized 400/3/50. 
2 FILTER PRESSES by S. H. Johnson. Plate and frame 
type, 69 chambers forming cakes 33 in. sq. 
Individual plate discharge. Hand op. hg gear. 


GEORGE COHEN SONS & CO., LTD., 
SUNBEAM —- LONDON, N.W.10. 
Tel. : gar 7222 and 
STANNINGLEY, NR. LEEDS, 

Tel. : Pudsey 2241. 


HEMIUALS, PIGMENTS, METAL POWDERS.” 
Dohm, Ltd., 167, Victoria Street, 8.W.1. 


LABORATORY TEST SIEVES TO B.S 410: 43 or com. 
‘mercial quality, ring or write for brochure. 
ENDECOTTS (FILTERS) LTD., 251, KINGSTON 
ROAD, LONDON, 8.W.19. LIBERTY 8121/2. 


ORTHEY-BOYCE Twin Rotary Dry VACUUM 
PUMP, 180 c.f.m. or 364 cf.m. series or 
parallel running, mounted on bedplate. 

Several Lacy-Hulbert VACUUM PUMPS from size 0. 
Vertical Egg-ended PRESSURE VESSELS, 5 ft. by 
12 ft. 6 in. 100 Ibs. per square inch, } in. plate. 
REED BROTHERS (ENGINEERING) LTD., 
mene * eae, CUBA STREET, 


Phone, EAST 4081 


FOR SALE 
EXCELLENT STORAGE VESSELS 

QE 28 ft. by 8 ft. diam. welded, dish ended. Shell 

5/16 in. ,dish ends @ in. Capacity 8,500 galls. 
One 28 ft by 7 ft. 6 in. diam. rivetted, ‘dish ended. 

Plate § in. Capacity 8,000 galls. Immediate 

delivery. 

Inspection here : 

MADEN & McKEE, LTD., 
317, PRESCOT ROAD, LIVERPOOL, 13. 
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FOR SALE 





MORTON, SON & WARD LIMITED 
—OFFER— 


the following P 

‘Two 60g s.s. JACKETED BOILING PANS, working 
pressure, 80 Ib. p.s.i. 

- ONE 55g s.s. JACKETED BOILING PAN, working 

pressure, 40 Ib. p.s.i. 

TWO 100g ms. JACKETED BOILING PANS, working 
pressure, 100 lb. p.s.i. 

TWO 425g ms. JACKETED BOILING PANS, working 
pressure, 50 Ib. p.s.i. 

Numerous 40/60g m.s. JACKETED BOILING PANS. 

All sizes of vessels fitted with mixing gear and/or coils. 

HYDRO EXTRACTORS F 

72 in. by BROADBENT, 60 in. and 48 in. all electric, 
under driven, direct coupled. 

TWO 42 in. by WATSON LAIDLAW, all electric, under 
driven through vee ropes, from flange mounted 
vertical spindle motor, copper tinned baskets, 
3 point suspension. 

TWO 36 in. and ONE 30in. by BROADBENT, all electric, 
driven through flat belt from flange mounted 
vertical spindle motor, steel baskets. 

All machines suitable for 400/3/50 supply and complete 
with cabinet starters. 

HOPKINSON’S CENTRIFUGES types 3 and 4 with built- 
in motors. 

Numerous sizes all bronze, brass tube CONDENSERS 
and HEAT EXCHANGERS. 

MORTON, SON & WARD LIMITED, 
WALK MILL, DOBCROSS, Nr. OLDHAM 


L " 
*Phone : Saddleworth 437 


PHONE 98 STAINES 
es, ERNER Pfleiderer”’ twin-blade Jac. TIPPING 
MIXERS, 29 in. by 27 in. by 19 in. and 25 in. by 
25 in. by 20 in. deep. 
“ Gardner POWDER MIXERS, 6 ft. by 2 ft. by 2 ft. 3 in. 
and 5 ft. by 1 ft. 7 in. by 2 ft. deep. 
Three R.S. Jac. AUTOCLAVES, 6 ft. by 3 ft. diam. 
approx. 
Cyl. Steel Vert. MIXER, 6 ft. deep by 3 ft. 6 in. diam. 
Jac. Enc. Oval MIXER, 6 ft. by 4 ft. by 4 ft., with twin 
vert. mixing arms. 
Twin “ Z” blade TIPPING MIXERS, 43 in. by 40 in. by 
28 in. and 30 in. by 28 in. by 21 in. 
HARRY H. GARDAM & CO., LTD., 
STAINES 


3 M.S. Welded Jacketed PANS, 24 n. diam by 
26 in. deep, 1} in. bottom outlet, mounted on angle 
legs. Tested 100 lb. hydraulic pressure. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON E.14. 
Tel.: East 1844 


COPPER-jacketed MELTING PANS, 18 in. dtam. 

by 12 in. deep, fitted covers, mounted in M.S. frames 
26 in. by 25 in. by 44 in. high, with flanged fittings, 
valves and steam traps. As new. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON, E.14. 
Tel. East 1844 





SERVICING 


CRUSHING, GRINDING, MIXING and DRYING for 
the trade. 


THE CRACK PULVERISING MILLS, LTD 
49/51, Eastcheap, E.C.3 
Mansion House, 4406. 


GEINDING of every description of chemica) and 
other materials for the trade with improved mills. 
THOS. HILL-Jongs, LTD., “ Invicta * Mills, Bow Common 
Lane London; E. Telegrams: “ Hilljones, Bochurch, 
London,” Telephone: $285 East. 








AUCTIONEERS, VALUERS, Etc. 





DWARD RUSHTON, SON AND KENYON 
(Established 1855). 





Auctioneers. Valuers and. Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central, Manchester. 





ALTRINCHAM JUTE LTD. 


Sacks and Bag Merchants and Manufacturers. 
Buyers and Sellers of used jute sacks for 
Home and Export for all purposes 
25, VIADUCT ROAD, BROADHEATH, ALTRINCHAM, 
CHESHIRE. Te!. : ALTRINCHAM 4360 








FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World's Fastest Fire Extinguishers 
— for every Fire Risk 
Pressure-operated by sealed co, Charges 
NU-SWIFT LTD. © ELLAND + YORKS 


In Every Ship of the Royal Navy 























BRONZE & ALUMINIUM 


FOUNDERS 
TO THE CHEMICAL INDUSTRY 
CHILL CAST PHOSPHOR BRONZE BAR 


E. JACKSON & CO. 


LORD STREET, MANCHESTER, 10 
Telephone : Collyhurst 3016 























JOHN KILNER & SONS (si) LTD 
ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield, Yorks. 


PHONE; WAKEFIELD 2042 GRAMS: GLASS, WAKEFIELD j 


SPECIALISTS IN | 
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THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 











Tl : =—— SS —— 
‘|| Starbright filtrates 














\R 
In one mechanical operation 
le a : the Metafilter filters out 
Speen oe every trace of solid matter. 
a Cleaning by reversal is equally 
simple — no filter cloths to 
— —— clean—no expensive filter 


pads to replace. — orn 

A sound engineering job in 

stainless steel — monel metal Si 

pas 1 izes from 10 gallons 
copper or steel. to 10,000 gallons per hour. 





\ 
vontomienn \\ 
METAFILTER HOUNSIOW \\ 
4 / 4 y | , 
LY YY ll flit (iii | | 


METAFILTRATION ~- COMPANY LIMITED, BELGRAVE ROAD, HOUNSLOW, MIDDLESEX 
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TANTIRON 


The original and still the best acid 
resisting high silicon iron alloy. 


Sole Manufacturers: 


PLANOX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 
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THE WORLD’S GREATEST BOOKSHOP 





* FOR BOOKS * 
Famed for its excellent 
Technical Books department 
New and secondhand Books on every subject 
119-125 CHARING CROSS RD., LONDON,W.C.2 


Gerrard 5660 (16 lines) * Open 9-6 (inc. Sat.) 
SSH AAAADAD TILA EAA OPTOU AANA AUDADUENAD ADEN ATONE AAA 
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WIDNES WELDING CO. 
LUTON ST., WIDNES, LANCS. 


Specialists in the 
fabrication of:- 


OIL, PETROLEUM & CHEMICAL 
PLANT STORAGE TANKS, PRES- 
SURE VESSELS, HOPPERS, 
CYCLONES, DUCTS, PIPEWORK, 
MANIFOLDS, TRUCKS, BOGIES, 
TRANSFORMER TANKS, MACH- 
INE GUARDS, STILLAGES & 
PALLETS, SHEET METAL WORK. 


Phone: Widnes 3477. 











Decolorising CARBON 





ALL Lanes HIGHEST EFFICIENCY 
ALL TRADES LOWEST PRICES 











Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 


Write for samples and quotations. 

FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 
Telephone: Telegrams: 
Woolwich 1158 (2 lines). Scofar, Wol, London. 














AB BOFORS, NOBELKRUT 


announce the introduction of 


BONOMOLD NE 


(Ethyl p-nitrobenzoate) a new 
extremely efficient fungicide 


Bonomold NE is of particular interest to 
the Waxed Paper, Leather and Textile 
Trades. The high efficiency of this 
compound combined with the very low 
toxicity and wide range of inhibition 
presents a great advance in mould 
prevention. 

Produced in the world famous works of 
Bofors Nobelkrut under the most 
modern conditions, this product is offered 
at a highly competitive price. 


AB BOFORS, NOBELKRUT 
BOFORS-SWEDEN 


Write for samples and prices to the Sole 
Selling Agents :— 


GUEST INDUSTRIALS LTD. 
Raw Materials Division. 


81 GRACECHURCH STREET, LONDON, E.C.3 
Telephone: Mansion House 5631 (16 lines). 
Telegrams: Guestind, London. Sub- 
Agents in Scotland: H. M. Roemmele & 
Co. Ltd ,65West Regent St.,Glasgow,C.2. 
Sub-Agents in Australia: John Beith 
& Co. Pty. Ltd., Melbourne and Sydney. 


GeI 
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4A Harris and Dixon Company 
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for all purposes 


eee 
= : . 
e (Calcium Oxide) 
of the highest commercial quality, 
3 in lumps or in course powder form 


(Calcium Hydroxide) 


in Standard and Superfine grades to 
meet most industrial requirements 


ATIONA : eee 














Agents: DURHAM RAW MATERIALS, LTD., 
1-4, Great Tower Street, LONDON, E.C.3. 


























Let us handle your 
PLATE WORK 


Danks of Netherton undertake 
the erection of heavy steel plate 
work including chimneys, pres- 
sure vessels, storage tanks, gas 
mains,coal bunkers, and 
chemical plant. 


/DANKs 


OF NETHERTON 
\ LIMITED 


. ESTABLISHED 7 
1640 


DANKS OF NETHERTON LTD. 


Boilermakers & Engineers since 1840 
NETHERTON, DUDLEY, WORCS. "Phone: CRADLEY HEATH 6217 
London Office: Bank Chambers, 329 High Holborn, W.C.1. ‘Phone: HOLborn 2065 
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and Personal Experience 


Some twenty years ago, Imperial Smelting 
developed for their own use a Vanadium 
Catalyst that gave superior results under 
severe operating conditions. Since that 
time, research and enterprise at our 
plants have produced a catalyst of unex- 
celled strength together with activity, so 
that today we are producing not only for our 
own needs, but also for other manufactur- 
ers of sulphuric acid. 
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IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.|1. 
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